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Primary purpose of this manual is to present information 
pertaining to the Twentieth Air Force and the B-29 Superfor- 
tress aircraft. The factors compiled here depend upon various 
variables which will be continually changing the contents. 


Revisions and improvements to the manual will be published 


nor 


monthly by the Headquarters, Twentieth Air Force. Copies of 


the revisions will be forwarded to the various organizations 


that are on the distribution list. 


UMH DHHHnNE Oe Sa 


Ne : istln ¢ 
& bu5):"Dewreradag UH, 
tre 

Ine) dtd €Tuyy3 


lO. Zz 


; 
e 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





} 
' 
i 


THIS PAGE 1S UNCLASSIFIED 
_— — | 


Twentieth Air Force Organization 
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Organization 


Headquarters, Twentieth Air Force 


1. CONSTITUTION. The Twentieth Air Force was constituted 4 april 1944, 
(WD Letter AG 322, 4 April 1944) with station in ‘iashington, D. C. The Head- 
quarters, Twentieth Air Force was activated by General Orders No, 2, Headquarters, 
Army Air Forces, 4, April 1944. The War Department authority constituting the 
Twentieth air Force stipulated that it would be commanded by the Commanding 
General, army Air Forces. This “iar Department directive also specified that 
the Headquarters, Army air Forces, functioning in a dual capacity, would per- 
form the necessary staff functions of the iieadquarters, Twentieth Air Force. 
No Table of Organization is provided for the Headquarters, Twentieth Air 
Force. 


2. STAFF. The Staff of the Headquarters, Twentieth Air Force is announced 
in General uraers No, 12, Headquarters, Twenticth Air Force, 2 December 1944. 
with the exception of the Deputy Commander, all of the members of the staff of 
the Headquarters, Twentieth Air Force are assigned to the Headquarters, Arny 
Air Forces, and most of them are occupying dual staff positions in the Head- 
quarters army Air Forces. Each staff officer occupying a dual position will 
designate at least one operating assistant who will devote his attention pri- 
marily to Twentieth Air Force matters. These operating assistants are the 
individuals through whom the normal business of the Twentieth Air Force will 
be transacted with the various staff divisions of the Headquarters, army Air 
Forces. These operating assistants will be responsible for the coordination 
of Twentieth Air Force matters within their own staff divisions and with the 
operating assistants of other staff aivisions. 


w 


3. DECENTRALIZATION OF ADMINISTRATIVE RESPONSIBILITIES. In so far as 
practicable, administrative responsibilities will be delegated to the Deputy 
Commanders of tne Twentieth Air Force and to the Commanding Generals of the 
Homber Commands, who will have administrative authority and responsibilities 
comparable to that of an air Force Commander. 
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ORGANIZATION OF THE TWENTIETH AIR FORCE 


JA total of 40 VHS Groups is scheduled to be deployed in the war 
against Japan. Two bomber Commands and six Wings are at present activated. 


XX1_Bomber Command 

The XXI Bomber Command is at present deployed in the Marianas with 
the Headquarters located at the Depot Field on Guam. The 00 Somer Com 
nana is scheduled to be composed of five VHB Wings. The 73d Wing is now 
eployed on Isley #1 at Saipan, the 313th at North Tinian Field, and the 
314th at North Field, Guam. The 58th Wing will operate from West Field, 
Tinian. The 315th Wing at present in training is the last of the five 
‘ings to arrive in the Marianas. This Wing will be deployed on Northwest 
ield, Guam. Two Groups have a readiness date of 20 Lay and two Groups 

June 1945. 


XX Bomber Command 

The XX Bomber Command Headcuarters, 22nd Depot Group, and supporting 
units will move from India June 6th arriving in Okinawa august 4th, august 
24th and September 3d respectively, for permanent deployment in Okinawa. 
Current plans provide for the Xi pomber Command to be composec of five 
Tings. 


wm 


The 316th Wine now fully organizea and at present in training will 
be deployed on Kacena Field, Oxinawa, as follows: two Groups 15 august 
and two Groups 15 September 1945. 


"4" Wing will consist of the 4o9th Bomb Group to be rianloved on Bolo 
Fiela, 1 September 1945. Three converted Groups will complete tne organiza- 
tion of "Aa # Wing, one Group being deployed Bolo Field 1 Uctober 1945, 
und two Groups deploved Bolo 1 November 1945. 

"5" Wing will consist of four converted Groups, two sroups scheduled 
for deployment on Futema on 1 December 1945, anc two Groups Kadena 1 Jan- 
uary 1945. 


The locstion of the remaining two Wings is st present uncetermined. 
These two Wins will be composed of converted Groups, four scheduled for 
jeployment 1 February 1940, and four Groups 1 March 1946. 


UmHmMHnAn>e Gea 


Wing 


The VES Ning consists of four Groups, anc the yroup is cade uf 
three Squacrons. A Vib Wing is allotted a total of 180 529 aircraft. 
L20 of these are unit equipment and OV are reserve. - 
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AIR BASE FACILITIES 


20 APRIL 1945 
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BY AIR FORCE AND COMGAAND 


T/O Number and Date 
Numerical Designation of Units on Hand off b 8) 


) NAME OF U UNIT STRENGTH 


TENTIETH ALK FORCE UNITS IN TENTH AND FOURTEENTH 


AIR FORCES 
Air Force, Hs & Hq Sq 
Twentieth 


Air Bulk Allotment to Twentieth/Temth/Fourteenth 
Air Forces 
Incl III to AG Ltr 25 Sep 44 
AG Ltr 4 Wov 4 
(Plus 40 EM) AG Ltr 9 Dec 44 


Allotment of Personnel to Twentieth/Tenth/ 
Fourteenth Air Forces 


AG Ltr 4 Nov 44 


Bulk Allotment of Personnel to Twentieth/Tenth/ 
Fourteenth Air Forces 
Incl II to 
AG Ltr 4h 
AG Ltr N i 


omber Command (VH) Hq & Ha Sq 
1-100-1$-2 Aug 
1 


bomb Group(V 
l-ll2 Aus 
C=-3 
(Plus 1 iader Observer Uff 
pomb Squadror 
1-167 Aug 17 Apr 44 
Cel 3 aug 44 
(Aug 1 Sol 29 plus Flight engineers, less 
lines &,65,87, Flight Engineers, 4: Filots, 
Navigator-Sombardier-Hadar,Aerial Gunners, 
Fire control Spec Gunner= hedio Uper Mechanic) 
25, lake » 5,676,677, 678, 768,769, 7% 9792 T9835 TH 


_ SECRET 
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THOOP PROGRAM 
BY AIR FORCE AND COBG[AND 
NAME OF UNI UNIT STRENGTH 


T/O Number and Date 
humerical Designation of Units on Hand ofr ii9) 


WENTIETH ALK FORCE UNITS IN TENTH AND FOURTEENTH 
AIR FORCES 


Air Force, Hq & Hq Sq 
Twentieth 


Air Bulk Allotment to Twentieth/Temth/Fourteenth 
Air Forces 
Inel II] I 25 Sep 4h 
AG Ltr 4 Nov 4L 
(Plus 40 54) aG Ltr 9 Dec 44 


Allotment of Personnel to Twentieth/Tenth/ 
Fourteenth Air Forces 
AG Ltr 4 Nov 44 


Bulk Allotment of Personnel Twentieth/Tenth/ 
Fourteenth Air Forces 

Incl II to 

AG Ltr Sep 

AG Ltr Nov 


Bomber Command (VH) H« 
1-100-18-2 Aug Apr 
1 & Aug 


acdar Voserver 


) apr 4 
3 aug 4&4 
29 plus Flight Engineers, less 
5,87, Flight Engineers, 4: Filots, 
~SombardierHadar,serial Gunners, 
trol Spec Gunner haaio Uper Mechanic) 
5,676,677, 678, 768, 769, 770,792 5793s TI 
, BECKET 
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AGL 


AAFP Combat Camera Unit 
PAT 130 9 Nov 42 


Air Depot Group, Hq & Hq Sq ' 
1-852-Aug 20 Jan 44 
C=3 22 Jun 44 
(Plus lines 123,124,125,126,127,130 & 131 
of Col 12), 


22 


Hq and Base Service Squadron, Air Service Group 
1-4,52-T 15 Apr 4h 
©c-2 4 Nov 44 
(Plus Col 29 and line 35 of Col 20) 


25,28,87,86 
Air Engineering Squadron 
1-457-T Aug 
o-3 2 
(Aug by Cols 30-35) 
35 ,395349,355 
Air Materiel Squadron 
1-458-T 
C=3 
578, 584, 585,589 
Depot Repair Squadron 


1-857 Aug 


Transport Squadron 


1-$7-5 
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B-29 CRE; COMPOSITION 
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B-29 OPERATIONAL LOSSES OPERATING FROM MARIARAS' AND . 
FORWARD BASES IN CHINA 


I. In the XX Bomber Command a total of 158 B-29's have been ae 


damaged or lost to enemy action (27 damaged). Of this total figure, 
5 aircraft, or 3%, lost have been attributed fully or in part to 
uvigation error. The following facts have been determined as to 
the direction of error in navigation: : 


° 
(a) None have been on course and short of base. 

(b) None have been on course ana beyona pase, 

(c) 100% nave been off course. 


9 losses attributed to navigation error are comparatively small. 


Following is breakdown of other b-29 losses in the XX Bomber 


£ result of power plant failure. 
- 


t of personnel failure. 


\¢) 


Information concerning 


2 out of the Uarianas. 


ollowing are percentages of of 29 aircraft attributed 
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XX BOMBUR COMUAND PLANNING FACTORS 


COMBAT OPERATIONS * 


become airoorne 


aircreit that can be expecte 


LOGISTICAL REQJIRDMENTS 
Weide Til Lalo 


SH MH HNP SCA 


TRANSPORT OPERATIONS 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


TWENTIETH AIR FORCE OPERATIONAL PLANNING 
FACTORS 


1. Estimated Sortie Effort 


Following is the estimate of B=-29 combat sortie effort per 
month per group of 24 U.E. aircraft: 


Combat Sortie Per Month Per Group of 24 aircraft 
xXxT BC xX BC 

First Month 120 192 
Second Month 384 


Following months 384 


Flying Hours per Month per Aircraft 


Second Month 110 95 


Following Months 110 95 


NOTE: See the Estimated Bomb Load and Range Charts for the 
Bomb Load that can be carried out of our various VLR 
bases. 


2. Long Range Planning Factors 


Two combat crews per UE aircraft 

10 sorties per UE aircraft per month in the XX1 Bomber Command 
16 sorties per UE aircraft per month in the XX Bomber Command 
15 hours per sortie in the XXI 5C. 

8 hours per sortie in the XX BC 

10 tons of bombs per sortie for both commands 

1.6% crew attrition per sortie for the X21 BC 

.L% crew attrition per sortie for Xi BC 

2% per sortie aircraft attrition for both commands 


30 May 1945 
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in Thea __in Theater 


(3360) 
4 ) 5440 (4080) 
2 6080 (4560) 
2 : 6400 (5120) 
6400 (5440) 

64,00 

6400 

64,00 

64,00 

64,00 

64,00 


3360) 
( 4,080) 
(4560 ) 
(5120) 
(582k) 
(7616) 


Continued next page 
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ASSUMPTIONS 


13 £O fesun Pesram 

+4 BV Wve sevgt = 
24 U.E. a/c per Group to be augmented to U.E. starting 
August 1945. 


Activity rate: 00 BC - 1st Mo in thea sorties per U.E. 
2nd & ff mos " sorties per U.E. 


xX BC - lst Mo in thea sorties per U.E. 
2nd & ff mos " sorties per U.E. 


NOTE: 


The figures in parentheses represent the planned U.E. a/c on hand 
and the sorties that the XXI Bomber Command would accomplish if 
the Bomber Command were brought into line with present VHB AAF 
planning factors and allocated only 24 U.E. aircraft per Group; 

but as the XXI Bomber Command has additional aircraft on hand, the 
sortie effort must be computed on the basis of aircraft available. 
Therefore, the figures not in parentheses represent a more accurate 
estimate of the capabilities of the XXI Bomber Command through Sep- 
tember 1945. 


In August of 1945 the Bomb Groups will be augmented to four Squad- 


rons and the situation will right itself as there will then be 32 
U.E. aircraft per Group. 
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VHB CONVERSION PROGRAM 


The Vib conversion plan is now set up to utilize only units re- 
turning from the European Theater. The plan converting three Heavy 


jroups of the South Pacific in the Theater has been cdiscardea. 


Following is the schedule of units returning from Europe to be 
reconverted and deployed as VHB Groups to the Pacific: 


Jul Au Se Oct Nov Dec Jan Feb 
Ss 26 see MSS Sov ee aoe 


Date Air y) 
Echelon De-} 
ployed in 
Theater 


Date Ground, 
uchelon of 

abv Flight , 
<chelon ) 
are reacy 
to cepart 


U.S. 


AUGMENTATION OF VHB GROUPS 


commencing august 1945, Vis Groups will be augmented to include 
Squédrons, kach Squaarcn will consist of eight UE aircraft plus 
eserve. This will provide a VHB Group with forty-eight 3-29 air 
first 30 VHS Groups of the Twentieth Air Force will be aug- 
the Thester and the remaining ten Groups in tne continental 
Tne following is the schedule of augmentation in the Tneater of 


7roups. 
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TACTICAL. PLANNING CHARACTERISTICS & PERFORMANCE 
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2) 1000 ) 
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Detailed Assumptions 


3350 ENGINE REQ IKEMENTS 
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VGINE TI: BETWEEN OVERHAULS 
ee 
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R3350 ENGINE LIFE 


(as of 20 Feb. 1945) 


I,-- AVERAGE LIFE 


New Modified Engine - XX B.C. 250-260 hours 
New Modified Engine - XXI B.C. 240-250 hours 
OCAD Overhauled Modified Engine - XX B.C. 140-150 hours 
Unmodified Engine = XX B.C. 155-165 hours 


II. MORTALITY TABLE for NEY MODIFIED ENGINES 
Cumulative % of Engines Removed 


iw 
oO 
\~ 
~ 


No, of HOURS xX BC, a/ XI B.C, b/ 


0-20 
21-40 
41-60 
61-60 
81-100 

101-120 
121-140 
141-160 
161-180 
121-200 
201-220 
221-240 
241-260 
261-2°0 
281-300 
301-320 
321-340 
341-360 
361-220 


ro 
27'1=1.00 


1 
2 
3 
4 
5 
6 
r) 


Achal data based on experience with 75° enrines, 
were still installed as of 20 February. 


Smooth rate estimated from evperience with 1762 engines, 1452 ¢ 
° oO P 


which were still installed as of 20 February. 


15 Mafch 1945 
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SECRE | 
EXMIBIT Iii 


B-29 HOURS IM MAIBTERARCE PER HOUR Flow 


(mentally averages) 


es of &3 February 1946 
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EXHIBIT - | 


Typical B-29 Day in Second 


Air Force Training Bases 
(October 1944- February 1945) 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





EXHIBIT - 2 


B-29 Hours in Maintenance 
Per ours Flown 


anire 
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FIG PROJECT aS OF E 


Unit Readiness Dates and Movement 
30lst Fighter Wing, Hq & Ha Sq 1 April 


413th Fighter Group March 
337th Service Group Special March 


507th Firhter Group March 
557th Service Group Special March 


4lith Pighter Croup April* 
555th Service Croup Special April* 


305th Signal Company Wing April 
6th Statistical Control Detachment March 
92nd Air Depot Group April 
1902nd Fngineer Aviation Battalion January 
1903rd Engineer Aviation Battalion January 
1924th Engineer Aviation Battalion april 
132Fth Military Police Company, Aviation April 
7lst Repair Squadron, Air Depot Group April 
319th Supply Squadron, Air Depot Group April 


506th Fighter Group February 
@lst Air Service Croup February 
(this Group will be F-51D equipped) 


*Telecon dated 1 March indicates probable postponement of 
readiness dates until 1 May. 


2. The following Fighter Groups now assigned to AAFPOA are being 
equipped with P-47N's and are being trained in the theater: 


318th Fighter Croup 


364th Service Group Special 


lowing two Groups also now assigned to AAFPOA are being equipped 
)'s. _ 


th Fighter 
386th Service G 


Fighter Group 
i Service Group Special 
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F-47D Fighter Groups 


The 50&th Firhter Group (P-47D) arrived Hawaii 9 January to take over 
air defense. It is assigned to the Twentieth Air Force and attached 
for administration and operational control to AAFPQA. At a later 
date this group will be re-equipped with P-47N's. The 556th Service 
Group Special which will service the 508th Fighter Group has a readi- 
ness date of 15 March. 


Special Equipment for Aircraft 
i. 


Gl automatic pilots 
atapult Hooks 
FF 


Anti-G valve assembly 


AN/ARA-2 homing device will be installed in the aircraft 
in the theater* 


*Aircraft of the 31&th Croup were not equipped with catapult hooks. 


2. P-51D's. 


2a 


= 


Catapult hooks 
IFF 
AN/ARA-8 


U. E. aircraft of the 506th Fighter Croup and some of the reserve 
aircraft have had IFF installed in aircraft while in the States. 
The Gl automatic pilot will not be installed in the P-51, Grumman 
automatic pilots, which are considerably lighter, will be available 
for the F-51's before mid-summer. 
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SPECIFICATIONS AND REQUIREMENTS FOR VHB FIELDS 


B-29 aircraft operating at 135,000 rounds or greater require the 


following field speci 


shoulder width 
Suprort 70,000 pound wheel base load 
Glide angle 50' in 3 miles 
Waxicum obstruction to takeoff - 150' at 15 m 
Distance between parallel runways 1000! froz 
Maximum runway gradient (longitudinal) - 
. 504 


ee 


<- 4 : \ 
Jaximum runway gradient (leateral)-1 


{ 
\ 


(a 
(b 
(ec 
(d 
(e 
(f 
(e 
(h 

i 


ies runway 
acres. 
dimensions are 2 x 
between circular airdromes is 


between sirdromes w runwa) 


exrerience has 


0" can be 
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HARDSTANDS 
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Aborting Aircraft Summary - --- <= 
Aircraft Assigned, Average B29 ~ 

af Bombing, * of Airbne - - - - 
AireSea Rescue Activity ----<-- 
Attrition, Aircraft ---<-<<--<-- 

" ESS eS ee aa EN 
Bs e Damar os aracaatia eee fien aaa oe 
Bomb Load, Average (tons) ------ 
Crews Assigned, Average B29 -- <-- 


WOTE: The XXI Bomber Command was redesignated the Twentieth Air Force, 
aa 


herein includes only t erations of the C prior to l 
late, Activity of the 11 t fi 
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AIRCRAFT » Average Assigned Strenzth 
Bours Flown Per Assigned Aircraft 
Total Sorties 
Sorties Flown Per Assigned 
Losses As A 
War Weary Losses 
Total Losses 
Total Losses As A Percent Of U/® 
Bomb Load Per A/C Airborr 
Percent Of Aircraft Airborne That 
Percent Of Aircraft Airborne Tha 
Average Assigned Strength 
Hours Flown Fer Assigned Crew___ 
Sorties Flown Per Assigned Crew 
Losses As A Percont Of Airborne (Exce 
Losses To Completion of Tour 
Total Losses *- 
Losses As A Porcont of U/E* (Except Comp of Tour) 
Losses As A Percent of U/E* (Completion of Tour)** 

U/E roprosonts 2/3 of assigned A/C 
Adjusted to include only those wings eligible for rotation, 
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Av 3-29 A/C Ased 
Avy B29 Crews Asgd 
Sorties = Bonbing 
Mining 
Weatherkecon 
Other | 
Total L 
Per A/c Aegd : a 
Per Crew Asgd 
Hours Flown = Per A/C Asgi = 
cl " ' 
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Per Crew Asgd — 
iJ I " 


he 


ons of Bombs & Mines Dropped® 
mb Load (Tons) 
Airborne Bombing Primary Targets*| 21. 
Airborne Bombing Any Target® 

Days On Which Missions Were Conducted] 


~~ a | — “ —~ « = —_ — a 
e: E of all woather-recon sions have beon flown by 73rd Wee 1 mining cissions have been flown by tho 
A/C Asgd” excludes A/C 4: "Acgi® crews excluie those in U.S. fo 
7. Ran 4 5 » — an) 





























S. for lead crew training, 
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Tons of Bombs & Mines Dropped” 

Av Bomb Load (Tons)? 

% A/C Airbn Bomb'g Prin Targets 

© A/C Airbn Bomb'g Any Targe ae 

Wunber of Mission-Days | 
7B: "a/c Asgd" excludes A/C in Depo ed on bombing & mining missions to Japan only. 

exclude those in U.S. for lend crew training. of airborne obtaining good to excellent results, 
® Applies to Fl3 A/C only. : of airborne obtaining poor to fair results, 
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Mech Failure — Ingines 24 | 6} 8 37 | 46 
Mech Failure = Other ) 5] Of 25] 
Pers'l Failure ~ Ground Crew 5 
| Pers*l Failure = Air Crew 
Flight Conditions 

| Unknown and Other 

TOTAL 


be A 
NM Aon 


=) 
1 


OMe ov 











} 

A/C AIRBORKE 

FAILURES AS A % OF AIRBS: 

Mech Failure ~ Engines 

Mech Failure — Other 
| Pers'l Failure = Ground Crew 
Pers*l Failure — Air Crew 
Flight Conditions 
“aknown and Other 
/ TOTAL 

ee a 

This breakdown lists all failures to carry out primary purpose 
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DAMAGE SUMMARY 


NUMBER A/C BOMBIM 
| Jun | JUL 

















| URBAN AREAS 
Akashi 
4omori 

| Chiba 

| Choshi 

| Fukui 

| Fukuoka 

| Gifu 
Hamamatsu 
Himeji 
Hiratsuke 
Hitachi 

| Ichinomiya 

| Inabari 

| Kegoshimea 





w 
uw 
A 


i) 


- 


7] 
HEME te tba 


ft 
YorGPr rp teri encns 
wi 
wipers ttpese 
rn ca 
~ 
ft 


*) 


~~ 





MPtt it ean 


ha 


Par aey 


~ 


ue 














THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


7} 


THIS PAGE IS UNCLASSIFIED 


IS UNCLASSIFIED 




















; 


unavail able 


fae ba» be be fh be fe Pe ee” Bt 


| Osakaninagasalct 
| Sakai 

} Sasebo 

| Sendai 


| Shinisu 
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“URBAN AREAS (Cont) 
Shimonoseki 
| Shizuoka 
| Takanat su 
Toku ish ima 
Tokuyana 
| Tokyo 
| Toyohashi 
|Tsu 
Tsuruge 
Ube 
Ut sononmiya 
Ujiyanada 
Uwajina 
Wakayana 
Yokkaichi 
Yokohama 
Other 


TOTAL 
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|"—XIRCHAPT T ATES 
y Aichi ajc Co, Eitoku 

; Aichi Ord, Plant, Nagoya 

Hiro Naval Fty, Kure 

| Hitachd A/C Co, Chiba 
| Hitachi A/C Eng Co, Tachikawa 
| Japan 4/C Co, Tomioka 
| Kawanishi A/C Co, Fukae 
| Kawanishi A/C Co, Rimeji 
Kawanishi A/C Co, Karuo 
Kawanishi A/C Co, Takarazuka 
Kawasaki A/C Co, Akashi 
Kawasaki A/C Co, Kagamigahara 
Mitsubishi A/C Co, Kagamigahara 
Mitsubishi A/C Co, Nagoya 
Mitsubishi A/C Co, Tamashina 
Mitsubishi A/C Eng Co, Nagoya 
Nakajima A/C Co, Handa 

aknjina AjC Co, Koisunt 
[ Bakasime A/C Co, Musashino 
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AIRCRAFT INDUSTRIES (Cont) 
2 AJC Co, Ogikubdu 
a A/C Co, Ota 
0 Fa 
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| 
OIL & FUEL INDUSTRIZ | 
Hayana @ Witsubishi Refineries | 
| Kawasaki Petroloun Center | 
| Maruzen O41 Refinery, Minoshina | 
| Nippon O11 Co, Anmagasaki 
| Wippon O11 Co, Kudomateu 
| Oshima Oil Storage 
Otake O11 Refinery, Otake 
Shimotsu 011 Refinery, Wakayama 
| Tokuyana Synthetic O11 Plant 
| Tokuyama Havy Fuel Station 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





° 


UNCLASSIFIED 


TS UNCLASSIFIED 


Sec el 





"be Coal Liquefaction Co a: | unavailable 
Jtsube Oil Refinery, Yokkaichi | 6 5} 15 4 12505 ¢ 90 4,240 bbls 
Other | c 5.8 2 | = 
TOTAL sh 5.3) 48oc 6760.4 ( 15 975 a 
OTHER INDUSTRIES @ TARGETS i 
|Atsuta Fty, Nagoye Arsenal 
Chigusa Arsenal, Nagoya 
Hitachi Engrg Wes, Kaigan 
Hodagayea Chemical, Eorjyana 
|Koriyama Chemical, Koriyana 
Kure Naval Arsenal 
Osaka Arny Arsenal 
Sumitomo Duraluminum Co, Nagoya 
Sumitomo Light Mctal, Osaka 
Other 
TOTAL 
AIRFIELDS & SEAPL BASES 
\ .SLAND TARGETS 
MINE FIELDS 
TOTAL 





i 
Caw ov. 
a 


ay 
few 


ree 
ODBMVodl 
~~ 2 2 











agoonunony 


2 22 62 





n 
) 





I & 0 fy 
toiwmi ot 


aw 


e 
Ww 
Orr 


Ww 

















Doan o 


= 
i 
o-~ 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





IS UNCLASSIFIED 


j 
; THIS PAGE IS UNCLASSIFIED 


3 se 





SECRET 

















|On Bombing Missions - Combat 
= Combat Opn'l 
- Unknown 


War 
| ee? eh. | 


jw § 


On Mining Missions 
On Other Combat Missions 





Total Combat Losses 
% Of Combat Sorties 
Trng & Mise Flights : 
On Ground To E/A 
War Weary A/C 
Total Losses = 
% of U/E - ag 19.6 1369 | 15.0 ‘ 
Replacement A/C Received a Fs 3 92 | hoz | 
NOTE: In addition to the shove, 13 P13 A/C have been lost to date: 1 on combat missions, 3 training & administrative 
flights, 1 on ground to enemy action, & 2 wareweary. 
Incluied in Cummlative Misc, figure is 1 2-29 A/C asgi to Hq 20 AF which was lost on administrative flight. 
Above figures do not incluie & A/C ot Guam Air Depot awaiting return to U,S, 
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NOTE: Replacements exclude 23 A/C ¢ 
4/ Cs 
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Replacement Crews Recei7 2d 


NOTE: n ad n to the above, 9 Fel} crews havo been lost to date: 3 on co 
reclassification and reorganization. 
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WOTs: Replacements exclud 15 crews of 313th We regarded as "build-up" crews, 
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iPers'] Failing To Return From Miss 
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‘Narrative History of 497th Bombardment Grow 


The First Bivouac 


After setting foot on land, 1 sonnel making up the 497th Gr 
loaded onto trucks and whisk 2 to then. 
lay thru the broken town 0 This town was reputed to ha 
war population of nearly 10,090 persons, and was easily the large 
It now was a mere mass of rubvble, and everyone got a 


on Saipan. 
view of the destruction resulting from our invasion. 


he remainder of the ride, seemed to be through green fields 


ted little evidence of the bitter fighting that had taken place on 
1 The ride left a confused impression, of a sultry 


months previouslye [2 


oup, were 
The route 
ve a pre- 
st town 
close-up 


, and 


climate, surprisingly good roads near the harbor; atrociously bad ones 


outlying districts; nearly obliterated buildings in the towns 
2 6 S 


but little 


her evidence of damage elsewhere; lots of activity; a general inmmression 


bustle and a tremendous anount of construction activity. 


nzth of time however, 


After a ride of nearly an hour, which to ok that length 
mainly because of the muddy paths the trucks had to follow, 
The scene was very attractive. 


talted beside a sugar-can field. 
expanse of sea lay 


mass of white caps kicked up by a strong breeze. It 


was rudely interrupted from their staring by a voic 
The sense of 


down because this was their des ° 

t experienced by all oauickly he Destination? 

artly cleared, muddy sugar-cane field. It must mean 

ill have to de pitched, and quickly too, because it was already 


noon 


t was a rather surprised group that p ad out of the trucks. 


t 
, if any, had given much thou-ht as to wh conditions would 
that 


weryone had been so anxious to get off the hated FAIRISLE, 


assumed that everything on shore would be far better. Naturally 


the convoy 


A vast 


below, with a number of cumulus clouds floating 
’ 
t was a very enj 


ce tel 


Why 
that 


late 


v. 


ery 
be on shore. 
they had 


y, then, 


they were somewhat startled to find that those rosy dreams were not true. 


were going to live in pup-tents and like it. All now reali 
m before they depa 


sport of what olonel Wr t had reminded e 
nt than anybody els 
lon could 
i 


his 


were, as every man started 


the art of 1 


neven ground. To mé 


a 
other chore to complete, as part of a training prog 
been fun, and cart of it an annoyance. But, to mort, 
have to 


serious. 
re they were, as quite serious. 


arrative History 97th Bombardment Group, 73rd Wing, XXI 
Twentietn Air Force, Period: to Zl Oct., 1944 (Ground = 
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The next chronolo pheal event in these men's lives, was a slight 


cn 


niatus in tent pitching, while evening chow was consumed. But is wasn't 
the usual chow to wh ach all were accustome<. 1 3 4 evelucively 

of K rations. This was the firet taste of such rations for most person- 
nel, and it was not bad either. In fact it tasted pretty good. It can 
be officially recorded that K rations were found perfectly adequate and 


satisfying. Cold C rations however, were later found to be unpalatable. 


Probably considerable space could be readily devoted to the events 
of the first night! It was of intense personal interest to all concerned, 
but nothing of real historical importance occurred. It can safely be 
averred, however, that - troops placed in the vicinity of the unknown, 
can be very nervous in d While on shipboard, many tales had been told 
concerning the large number of Japs on the Island, who roam around at 

ight, slitting throats and holding pitched battles with Americen patrols. 
Were the reports true? Nobody knew for certain, but some peal souls, 
had noticed that a number of soldiers on the Island carrying carbines. 5S 
maybe the stories were true. It will suffice to say that the first night 
found the 497th a tired, somewhat stunned, and uneasy organ nization. The 
guards hurriedly summoned, and posted just as the early darknesr blanketed 
the Island, really had the most difficult time. They were in inky black- 
ness, on strange posts, surrounded by high bushes, and they knew not what 
else. The remainder went to sleep, but slumbered fitfull The hard 
ground, was worse than the oft-cursed bunks of the FAIXISLE. 


oO 


dawned clear, and it was soon ascertained that norale 


first nieht in good shape. Many a call me hear, as a 
stuck his heed out of a pup-tent, t he effect that lackout is 
w over. You may now smoke on the open deck". This echoed the fa 
that boomed over the speaker-system of the FAIRISLE ever} morning and 
ened all personnel. It was a cheery greeting to the n day a showed 
eryone had come through the first trying night in i 


The next day was spent in getting acquainted with sur 
ing the camp in order. The 870th and 87lLset Souadrone had not reached 
bivounc area until weel after dark, and had pitched their tents 
under dif-icult conditions. Such problems as food, water, sanitation, 
details of all sorte were of first importance, and reliance had to be 
] on the 65th Service Group, which had been asrigned to work with 
497th Group. Unloading the equipment on the boat was also of high 
was soon established, which however, 1 roper- 
? These ger 


the next i an discoverec one oi the 
atures of the and Saiy About midnight, a torrent! 
This was : new beceuse there had been showere off 
the preceding 36 hours. However the one in question seemed to 
be a shower to end all showers. It poured; the win blew, and everybody 
suffered, more or lese silently, while the water seered in on those unwar} 
souls who hed not ditched their tents very carefully. It was a bad night 


for ell. Yet at daybreak, the eame cries as to blackout being over, agair 
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resounded thru dics £ moral good. Morale remaine 
good during the remai kr i by thie installment, des- 
pite the numerous herdsh 

Another difficulty encountered was that 2 i equip 
ment unloaded from the boat. The Island Command put a time limit on the 
period for unloading. At the end of that period, the ship would have to 
leave the dock area, and proceed to a point away from shore, and could be 
unloaded there only by means of small lighters. Thus speed in unloading 
became very important. There was no time to sort property as it was un- 
leaded. Everything belonging to all of the various units who came out on 
the boat, was unloaded as quickly as possible, and placed in one common 
dump, located at a place centra.iy located to all the units. Thus it so 
became a near-impossible job to locate equinment as the pile increased, 

needed equirment could not be found until after a search eevera 


Colonel Camptell, a I z a multitude of preliminary 
ective - the creation 


mared a blue-rrint show 


ters turned his attention towar« he ob 
he permanent CALID.> n th € nad pre 
n and general set-up. 


The proposed site lay along the edge of a Stra 
en and Tinian, about a mile from the bivouac area. 
unobjectionable. It provided a pretty setting, with 
r. and the blue sea in front. It was however, the 
and the access thereto, which were discouraging. 
latter first, it must be polnted out that the only access wes 
of a narrow dirt and rock, one-width cartway which ran along 
the afore-mentioned cliffs and then abruptly descended to the 
which were te be the site of the permanent bivouac area. It 
street. It wasn't even a road. It can be best described ar 
probably used for horse-drawn native vehicles. 


Butit was the site 1 lf that gave the mo 
most part, an immense f of sugar-cane. 
was not so cataclysmic bi he fact that the Gro 
and themselves along, i hev cut it down so 
be proverly prepered for | ng, was the most startliny 


other unit was uz to the site, 
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* Narrative History 


of the Permanent 
first problens encountered here, was how to cut down the cané, 
Zerbrush and other growths which were on the site to be used. The 
equipment belonging to the Group was totally unsuited for that sort of 
owrk. There was no bull dozer for clearing and leveling. There wers no 
There was no suitable heavy equipment at all. 


The natural th! hen : he Service Group. 
was to no avail. h hict a arrived on the 
10 to the Group, ar a likewise settled 
was at the same time engaged in preparing its 
the heavy equipment it possessed was being used to 
Hence there was no choice but for the Group to attempt 
r the area with whatever hand tools it had. Thus a lesson could 
be learned relative to future operations. A Service Group and a 
rical Bomb G hould never be sent into an area where both have to 
ltaneously clear thetr respective area. There is not sufficient 
a@o the work expeditiously, and the Tactical 


Before the clearing work commencea -iowever, an 
Was the Area safe? The Island G-2 section 
ection that there probably were no Japs in tha section th 
a few odd civilians hiding in caves, who would offer no 1 
helling had taken place near Nafutan Point, [Saipan/ near 
area. One land-mine had been found on the edge of the temporary 
bivouac area. There might well be a number of casualties if a larse group 
of men were put to clearing the permanent area, should there prove to be a 


of live shells, m or dud hidden by the sugar cane and brush. 


too. 
o they were organized into a Bomb Reconnaissance Squad. 
procedure was established. The reconnaissance squad wo 
f the area, nd woul rot ‘ rer a striv of land. 


found, that 2 in which y marked off, and the 


unt ~ 


enr the area, 


7 
‘ the 


searche 


= 


a slow process. The miserable cartway 
ade it difficult to transport personnel 
the Area. Mo f the men had to walk the mile to and ba 
ares. Thin was rather hard on them, because the sun was very hot, 
work back breaking. Clearing the large area, Sy 1 form 


rative histo : mbardmer u 3 : XXI Bomber Command 


Twentieth Air round Echelon). 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


heand-t20l available was slow and arduous work, and was wasteful 
ugh nothing different could have been done. 
ime, personnel we 
rations. Incessant : 
, with the result that anumber of the men were catch- 
the Commanding Officer was faced with the problem of moving 


move, but in 
ne the men living on the muddy ground. A move at this 


jitional move later on when the various 


e site as s0on as ¢{ But there was 
4 


t > 


, sanitation. In the temporary area, slit 

had been built. In the permanent area, vermanent 

These, however, had to be blasted, because the soil 

a slight cover over a base of jagged coral rock. T progress along 
lines was slow, because there was no equipment in the Group T/E, which 


was suitable for blasting. There were no jack hammers; no dynamite and no 
apparatus for removing rock from the blasted holes - some of which were 
0 to a denth of 15 fee Whatever equipment the Service Group had, 
was using itself, ag proving that the Service Group should be full; 
set up before the Tactics Finally a ck hammer was 
borrowed from one of th r nits he n owever it was 
it during the 


4 


felt that it was important to move dow 
permanent area. | erefore ordered that the work of blasting 
ted in t t 


> oe 


and 


portion 
The order to 


w 


space has been given to the blasting latrines. 
section of this history will show the problem in greater 


eo 


~ 


cannot be given to the personnel who worked 


th 


blasting con- 


Peruanent Area. 


ished without incident. As soon as Colonel Campbell 
s were sufficiently blasted within the arer where 
temporary caup, and that the area was sufficiently 


the order to move. All available trucks 
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into action, and the whole move accomplished in one day. 
sypsy camp was struck. The men hurriedly packed their equipment, 
and were losded into trucks which bounced down the miserable road towards 
ent aren. For a time it looked as tho’ everybody might not be 
able to move during the daylight hours. As darkness cane, Group Head- 
quarters personnel were still awaiting their turn, and it did not appear 
that they would be able to move before complete darkness. Colonel Campbell 
decided, however, that for security reasons, he strongly desired all per- 
sonnel at one location. Hence efforts were redoubled, and just as dark- 
ness settled completely, Headquarters reached the new location. This took 
place on September 23, 7 days after arrival at Saipen. 


the perman 


the organization moved, composed about 3/4 of 


3th Squadron. Pyramidal tents had been erected 
personnel, and the move meant the end of pup tents, and enabled 
It meant that everyone was now located in the permanent 
ares, and that the ily problem of transporting versonnel fron 
area to the other need no longer be reckoned with. 


Construction Problems in the Fermanent Area. 


An attempt has been made in the pictorial section of this 


on 
to show the progress of construction and development of the can 
this portion of the History, and attempt will be made to discuss 
the problems involved in the building of the permanent camp. 


It can be safely averred that a considerable portion of the trai 


the Ground Echelon head been misdirected. Each man hed been given some 
vraining in the specialty in which he worked. Actually some, in fact 
considerable training should have been given in carpentry, blast! bivouac 
problems, surveying, quonset hut construction, and allied matters, because, 
it was in those fields that the main work of the Ground Echelon was to be 


directed for the first 30 to 45 daye after landing. Several courses in 


the use of the various standard tools } n helpful. Specialties 
meant absolutely nothing at this stage of the work. 


© 


nere was no one main problem at this point. 
of problems and the difficult job was to ti 
were: the blasting of the latrines; 

the heavy rains which made the access 

the lack of heavy equipment and 


c in a small area, with the res 


The whole problem was fundamentally an engineering and c 
Colonel Campbell approached it from that standpoint. He 
g final completion of the job, that the Squadrons would have 
lose their identities, and the job tackled on a Group basis. The 
onel appointed Major Leer in charge of construction, with full author 
to work on any particular Squadron area, and on any particular part thereo 
depending upon what materials were ready. He assured the Squadrons that 
while their men might be working on an area belonging to a different 
Squadron Area would be completed before another. 
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All officers and enlisted men were told that they would not be work- 
ing in their specialties; that they were al 590's, and that their sain job 
s to get the area complete and the housing built. In line with this 
was the appointment of various officers to be in o 
Procurement 


Group Hq. 
and erection. 


Thus, day by day, construction progressed, at a surprisingly rapid 
clip. At one point, the Group was co gratulated by Colonel Br , Com 
manding Officer of the Wing Advance Echelon, as being far ahead of the 
sther Groups. This, Colonel Campbell, believes was due to these set of 
rules: l. Figure out as far in advance as possible, all priorities. 

Do all blasting work before moving into an Area. 3. Drop all Squadron 
ties, and work as a Group, although after the big jobs have been done, 
hem back to the Squadrons, in order to develop Squadron initiative. 

4. Sacrifice comfort, and bivouac temnorarily, so that progress can be made 
unhamwpered in the permanent are&e 5. Heve an officers cell at the close 

»f the day, to plan tomorrow's work. 6. When equirment must be borrowed, 
delay requesting it until there are a number of uses for it, so that maximum 
use of such equipment can be made. The Ground Zchelon should sacrifice 
its own comforts and frills, ti} ving quarters for th 


chelons were well advanced. 


A detailing « the day by day grees of the work, 

26 work would serve nc ful purpose. It need only 1 ted that at 
it seemed to go very slowly. This, of course, was due the fact 
most of the work consisted of ground work = laying foundations - tent 
- completing latrines - laying wires etc. However, when the girders 

quonset huts started to appear above the ground, th morale was 
ened, and all could 


a scavenging party was sent out to find almost any arti 
to water-tanks, and nearly everyore returned with 


sprang up, 


Group rivalr; 


issue an order that a 


redicted 
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it appeared overhead, escorted by ighters, a great cheer went up, and 
all work stopped as men shaded their to watch the plane pass overhead. 
There was some hope that it might eve @ plane of the Gr However 

it turned out to de one from the 498th Group piloted by Se Yan p! 
ut the thrill that went through all was almost electric 
sweating GI's who had constructed qi te dreered only in 
and who worked right through the extremely heavy showers that blew up on 
an average of three or four a day, blotting out the landscape, now realized 
that the time for their contribution to the war effort had arrived, and 


attitude and industry improved accordingly. 


by f 
{ 
i 


trunks 


norsle, 


rtance of teking two prisoners on S$ 
other accomplishments of the Advan 
that it is very rare for gro 
ce prisoners. He further believes that 
ance of any B=29 unit engaging in such activity, and th 
red thie separate section covering the incidents. 
1 


th Squadron, to wit; S/ nk Veselovsky, 
iegis J. Gully were r cavenger hunt fo 
I heir quest took then t northern portion of 
his point it should r hat y@ northern 
“orf limits". ngly 1 f Jape rena! 
y been herded into section 
nto small grouns. A numbe 


6+ 


They had most 


= 
had organized tir 
sonnel had been killed or wounded souvenir-hunting 


It is not the function o our Hi 
the men to be where they were. 
to wander up a road which was 
it was later ascertained, was unusually dangerous. 
me around a large rock, and lo and behond they came upon 
y with his pants down. He explained later that he had dysente 
Jap recovered from his surprise, he starte 


a@ grenade which he was carrying. 


ickly desisted, 


nd the three men 


fien< 
he be brought to the Stockade inne 
preter questioned the pris r He turned out to be 
first class seaman, who had 
months before D-day. He anewered 
conception of se 
and had a ’ 
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Colonel Camp faced with a rather hard decision at this point. 
The men had captu Jap, who later on, might have taken American lives. 
But at the sane t they had violated explicit orders not to visit the 
part of which they did. He decidea that they should be punisiea, 
was notified accordingly. hu he three prospective 
heros, suddenly found that they were just a 1 


second prisoner 


provided an even more interesting story. He, 
y speaking, was not t ily 
f 4 


ken captive. He voluntar surrendered. At 
of the night o 5, Set. Clyde Nichols of the 87lst Squadron 
Squadron Armament tent writing 
last tent in corner of their bivouac area. 
that sounded like double-talk. 
» 80 paid no pa cular attention 
the muttering was repeated, a 
ouble was. To his great consternation, 
adap. Nicnols problem was to get a gun. The Jap was 
and where all the gunswer stored. So Nichols started a circling 
t, which broucht him closer to his gun. He grabbed it, covered the 
and yelled for help. While waiting for nearby friends to appear, 
realized that at no time had the Jap showed any ageres 
As & matter of fact he acted very meek, and seemed somewhat astounded at 
commotion. Algo he had kep his hands folded on the top 
y straight up in the approved surrender fashion. 


7 
A 

= 

BS 


+ 
Ue 


a 
¢ 
A 


After a few m 
rned to see what 


® 


ht O 


, 
be | 


prisoner was brought to Group Hea 
sted Chinese boy, who spoke J 3 t appeared 

‘ and the prisoner did not speak simila 8s, because after a r 
talk, followed by an exchance of notes, atus of the prisoner was still 
certai All that was clear was that he ! een wounded by a bomb burst, 
that vag that he was surrend - and that he wanted to stay and 

He was very insistent or 3 tter , When the 

to the stockade. He 

they tried to induce him to quit the tent 


sere 


diosyncrasy} 
23 
Takaski 


whi 


courtesies extended then. 


Receipt from POW Canp, 
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The attitude of the averace G was interesting too. Seeing his 
soner, he reacted just about as i. 
inclined to hoot and stare. thi 1 c gave way 
beaten Son-of ’ fore nim, and he gave 


and food in profusion. hould also be stated 


tefully and pol y accepted - even with 


the Jan and 





turned out to 
pt an eye s! 


of the same 


fficers and e 
1e in shortly 


roe rac 


~ 


t~HYe 


the whole 


me 
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Each of the 869th planes carried twelve (12), 500 pound G.P. bombs. 


i 


The fuel load was 5440 gallons. The distance flown was 1480 nautical 
miles. Take-off for the first plane was at 20302, 27 Octoter, 1944. 
firet rlare returned at 0242Z of the next day and the last at 03112. 
planes were air-borne, but did not reach the target. One of these rete 
because of a bléwn-out cylinder, and the other because of a runaw pror 


The tarzet was attacked from an altitude of 25,000 feet; with Gen 
and Major Morgan in the lead skip. 


The opposition was very light. Anti-aircraft fire from the oft-bomd 
Island, while of heavy caliber (probably 75 mm), was quite inaccurate, wit 
bursts from 15 to 5000 feet low, and there were only a few scant bursts 
The air opposition was practically nil. Only one fighter, probably a Zeke 
came up to meet the formation. He stayed well away from the formation, 
though twice he came in to about 900 yards - possibly to try to identify 
the type of attacking aircraft. Hie main function probably was to transn 
the heisht of the formation for the benefit of the ground gunnere. 


The phot 
wae a erent 
experience, 


could not say that they had been 3 Also, they had seen a 
Jap plane at rather close range. Howev 1 realized that it had 
been a practice run, and that in the very near future, when the rest 
the Group had arrived, the big and important jod of tackling Tokio woul 
scheduled. Most personnel were quietly satisfied, but reserved any 
celebrating until the Tokio mission was safely under their belts. 


nAPra2Zc 


wo 


me Te 


oo 


/ 
_——— 


Narrative, 
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*Headouartere 468th Bombardment Group 
Office of the Intelligence Officer 
APO 493 


11 July 1944 
SUBJECT: Report of Crew of A/C 42-6314 -- Lt. Sloan, Pilot. 
TO : Commanding Officer, 468th Bombardment Group, APO 493 


1. On 8 June 1944, B-29 42-6314 took off from A-7 at 0838, local 
time, returning to B-1. On 3 July 1944, Wing at A-1 received word from 
Chinese sources that ten members of the crew were walking out from an 
area to the southwest of I-Pin. These ten reached I-Pin on 6 July 1944. 
The next day they were picked up by a C-46 and taken to the AAP hospital 
at Chenz-Tu. The loading list of A/C #314 on 8 June 1944 was as follows: 


Crew of A/C 4314, 793rd Bombardment Squadron, 468th Bombardment Group. 


lst Lt. Leslie J. Sloan 0-794710 
2nd Lt. Frank W. Holmes Jr. 0=-443988 
2nd Lt. Vincent R. Casazza 0-811554 
2nd Lt. Charles B. Grey 0-864811 
2nd Lt. Robert E. Casey 0-865159 
S/Sgt William C. Sene 16048658 
Cpl Virgil W. Bailey 6273178 
Cpl William L. Shufelt 356246380 
Cpl Hohn H. Moore 6981416 
Set Frances P. Reed 12165680 (Killed) 
2nd Lt. Carl B. Ray 0-752082 


2. On 10 July the members of the crew were visited and interrogated 
at Cheng-Tu by Major George P. Putnam and Lieutenant John V. Phelan, 468th 
Bombardment Group Intelligence, accompanied by Captain Paul Frey, Wing A-2, 
and Captain H. M. Berry. In the following report the information secured 
in those interviews is set forth: 


Lieutenant Sloan, Pilot, gave an over-all picture of the accident 
itself, and its aftermaths, which was substantially concurred in by all 
members of the crew, all of whom were interviewed. 


UMH AHHH P> Ow 


At “about nine o'clock India time” Senior Gunner Shufelt reported over 
the interphone that there was a fire in #% engine. Almost immediately an 
explosion occured in the engine, which shook the whole ship "with a definite 
jolt". The Engineer released the extinguisher and apparently the actual fire 
was put out. The plane had just leveled off at about 22,000 feet, flying 
above an undercast, with power setting 2300 and 38 inches. It was Sloan's 
opinion, shared by the engineer and Senior Gunner that it was a piston which 
went through the cowling, tearing a Jagged hole about a foot across, in the 


* XX Bomber Command Walk-Out Reports, B=-29 Combat Crews, through September 
1944 in History of the XX Bomber Comwand Fourth Phase, Historical Study 
Number Two, "The Transport Project"® Supporting Documents. 


SECRET 
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top center of the cowling. Sloan pulled back power and hit the feathering 
switch. The engine started to feather and went down to about 900 rpm. Then 
it went back to about 1400 rpm. Sloan turned the ship over to Co-Pilot, 
ordering 190 degree turn, which was made while Sloan and the engineer tried 
to get control of the engine, which would not feather. The engineer shut 
off mixture control and shut off gas line. Meanwhile the other three engines 
were functioning normally. Air epeed fluctuated between 150 and 200 mph. 
"Manifold Pressure" said Sloan, "went up, though I can't explain it, as with 
the switch cut off no gas was going to the engine. 


About four minutes after the explosion #3 prop started to run away. It 
got between 2600 and 3000 rpm and the plane commenced to shake terrifically. 
The facts as described in the two quotations from Sloan were substantiated 
by tne Co-Pilot and Rngineer. 


The aircraft was losing altitude, apparently several hundred feet a 
minute. Sloan directed all hancs to prepare to abandon ship, and released 
cabin air pressure with the release situated beside the pilot seat. Sloan 
then lowered the wheels and told all hands to bail out. The men in front 
went down through the front-wheel well. Those in the rear went out through 
the door beside the put-put, except the tail gunner who used his emergency 
exit. All went out feet first, those in front in the following orcer: 
Bombardier, Navigator, Engineer, Radio, Co-Pilot, Pilot. Sloan believes 
the ship was at about 20,000 feet when he left it. He believes fire had 
resumed in the engine, though others do not all agree. Certainly oil-saoke 
appears to have been pouring through the hole in the top of the cowling. 


Sloan believed everyone had left the ship when ne jumped. Actually, 
one man, Sgt Frances Reed, left gunner, never left the plane. His companions 
in the aft section saw him with his chute on, and supposed he would jump 
following the rignt gunner. But Reed's body was identified subsequently by 
two crew members at the wrecked plane. 


Sloan says that after bailing out, the last he saw of the aircraft 
"she was flying straight and level". He had not set automatic pilot. 
Descending below the undercast Sloan saw “seven or eight" of the others on 
their way down. He landed northeast of them, possibly several miles. 
During the drop, and in the plane immediately preceeding, after it had been 
depressurized, no one reported i111 effects from lack of oxygen, and no one 
blacked out from lack of oxygen whenchute opened or sustained major injury 
on landing. 


UM Har Hnd>e aaa 


Sloan's own landing, however, was not easy. He said: "On the way down 
you have a sensation you're going to float forever. Then when you begin 
to near the ground, you realize you're going in a hell of a hurry. I struck 
a g00d sized tree, crashed down through branches and finally hung about 15 
to 20 feet above the ground, my chute caught in upver branches. I pulled 
in to the trunk, using branches to help me, unbuckled the chute, and unfast- 
ening the jungle kit, I let it drop, scrambled down the tree trunk and then 
slid down a steep slope to where the kit had landed." 


Shortly, Sloan heard Chinese voices. He fired his forty-five, but had 


no response. Descending further, at the base of a cliff, he saw a Chinese 
who waved to him to come down. Thereafter he fell in with three Chinese, 
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one about 35, one perhaps 18 and a boy. None spoke English. Sloan's 
pointie-talkie contained only Burmese and was useless. Hearing other 
voices, the Chinese directed him to be still. 


The Chinese took him to a house at the end of a trail, which they 
reached after scrambling through thick growth, so wet he was soaked. It 
was a mountainous country, with steep slopes and cliffs and jungled under- 
growth, with maximum altitudes, Sloan thought, of about six or seven 
thousand feet. 


After sleeping a couple of hours at the house (Sloan was exhausted) 
he insisted on going in the direction of the plane. Already there were 
odds and ends of wreckage scattered along the trail indicating natives had 
been carrying off what they fancied. 


Sloan and nis friendly companions were joined by others, smaller men, 
not so flat-featured as the Chinese, apparently more Monzolian in appearance, 
and doubtless members of the Lolo tribe. 


"They were pretty rough lads", said Sloan. “They tried to take away 
my forty-five, but I managed to keep it". He was assisted by the young 
Chinese, whose name phonetically epelled, was Sadingtou. 


Sloan was then taken to the Chief's house. Sadingtou, and the rest of 
them, smoked opium and invited Sloan to join which oe refused. Sloan was 
then taken to another settlement, fed rice and pork, and some of his remain- 
ing rations were taken away from him. 


The next day Sloan was discouraged from moving off, and all ds rolled 
opium pellets and hit the pipe. "Time meant nothing" said Sloan. "I tried 
to find out about the rest of the crew, and tried to cet started to the 
wreck but could do nothing." 


In the evening of the second day they finally moved on to another 
village. On the third day, Sadingtou (who was pretty consistently befuddled 
with opium) indicated with vantomine that nine men of the crew were safe, 
one dead. 


That evening Sloan finally contrived to get the others to take him to 
where seven of the crew members were, two of them, at the time, having gone 
to the wreck of the plane. Returning, these two, Moore and Shufelt, told 
Sloan they had found the body of Reed in the wreck, positively identifying 
it, altiough everytning like watch, tags, belt etc had been removed. (This 
was two daye after the crash, and the first time any crew members had been 
able to reach the plane. The following day, the local Lolo chief stated 
that the body had been buried, near the plane. 


HH aH nner eed 
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The next eight days were spent in “hanging around". Sloan and the 
crew apparently were unable to get any action and were discoursged, almost 
forcibly, from getting under way. They did not apparently, make any direct 
offers of reward which would be paid if they were safely <elivered to friendly 
Chinese. In the meanwhile, (as indicated in subsequent interviews) several 
of the men were robbed of everything they had except their clothes. All but 
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two money belts were stolen. And the bed condition of Holmes leg, badly 
bruised, further contributed to the difficulty of getting started. In- 
cidentally, the blood chit made no impression on these people. They seemed 
to like the Chinese as little as the Chinese like then. 


On the llth day they were told they could start. The Chief gave them 
one of the jumgle kit frying pans, full of opium paste, to help thea pay 
their way as they went along, and one of the stolen mosquito nets, full of 
popcorn. 


That night they stayed at a house across a mountain ridge, where a pig 
was killed to feed them. Despite the wildness of the people, all tillable 
acreage of the region seemed to be farmed. 


The night of the 12th day they stayed at another house. That day, CAVU, 
Planes passed over head and they signalled with mirrors. They walked each 
day they were moving from ten to twenty miles. In all, they think they 
covered about 200 miles. GI footwear with rubber soles proved first rate 
in every way. Extra socks were recommended for inclusion in the jungle kit. 


The 13th day following the crash they reached a Chief's house, near 
the river. There, in the valley, they encountered the first mosquitoes. 
Their best protection was what they could deviee from a parachute and a half, 
all that they had been able to keep from the Lolos. The bigtreat at this 
valley chief's house was round flat pieces of hard brown sugar, which tasted 
very good indeed after the pork and goats meat and potatoes they had been 
eating almost exclusively, for most of their rations nad gone to the Lolos. 


There they stayed four nights. Then in a boat they "crossed a rough, 
fast river", and a lad whose name sounded like Shunway, joined them. The 
new friend warned them "the people in the town (where they were headed) are 
not to be trusted". At that town three Chinese soldiers, one of whom spoke 
& little “nglish, tried to persuade them to go with them southward. But 
Sloan and the others distrusted their intentions, and they stuck with their 
Chinese companions and continued to head for Leipo. 


he oll =) 


The day before they finally reached Leipo, as they were following the 
river, shots were fired at them from the opposite bank. The Chinese boy 
indicated they should wait until darkmess came-- all hands were down behind 
protecting rocks-- but after a few hours, firing having discontinued, tney 
moved on. 


eH HOY 


That night wae spent on the river bank opposite Leipo. In the morning 
they crossed by boat, and reached Leipo, where the Chinese Magistrate treated 
them handsomely, caring for them at his house, providing good food, boiled 
water and even having their clothes washed. 


From Leipo taree stretchers and an armed guard accompanied then all the 
way to I-Pin. On the second day out from Leipo part of the Chinese guard 
went ahead. They, and some merchants moving with they remained with the 
balance of the troops. Shortly there was firing ahead. Then a bugle call, 
and they moved on. The bodies of several freshly-killed Lolos were encount- 
ered, and the head of one was dieplaved on a stake, to the obvious satisfac- 
tion of the soldiery and the merchants, whom the Lolos apparently had a habit 
of robbing along thie especial stretch of road. 
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Co-Pilot Ray said he saw "a jJagced hole about 12 inches across in top 
of cowling. Smoke was pouring out at time he jumped, and he believed fire 
had started again. When the chute opened, either my 45 or the buckle hit me 
in the head and I was nearly knocked out. Looking around he saw Bailey 
going down very fast. It looked as if half his chute wae gone." Actusily 
three panels had ripped out) On the ground the natives took everything we 
had. 


ineer Casey said he believed “something in #3 engine blew up or gave 
way. Perhaps a head gave way and a piston went out. He did not think the 
engine was on fire when they jumped. 


Tail Gunner Moore was one of the two men who saw the wreck of the plane. 
It struck on a steep slope, apparently heeded down the slope, almost in a 
diving position. Everything about the aircraft was demolished, scattered 
in small fragments. Apparently there had been an explosion and considerable, 
though not a consuming fire. He saw no papers or identifieble parts of secret 
equipment. He saw and positively identified the head ofSgt Reed, though no 
tags or other personal items had been left by those who evidently hed taken 
away everything they took a fancy to, in the two days intervening between 
the crash and the visit of Moore and Shufelt. Reeds body was unburned. Both 
lege were severed above the ankles. One foot was found 100 yards distent, 
the other foot, and a severed right arm lay near the body. 


Senior Gunner Shufelt substantiated Cpl Moore's statements. He too said 
ne definitely identified Heed, At time of explosion while in flight he said 
he saw something go out of the top part of cowling arparently over rear row 
of cylinders. After the effort to feather had been unsuccessful, he said 
“the vibration in the back of the plane was very severe". Before jumping 
(he was first out of the men in the rear) he saw Reed with hie chute on and 
could offer no reason why he Siled to jump. 


nr 


Right Gunner Bailey was last to leave the rear exit. One foot caught 
and he was flattened against the fuselage by the slip streem, and succeeded 
in getting free only with the greatest effort. When he did cet clear and 
pulled the rip cord, three panels of his chute were ripped out. It was a 
smooth tear and was not jagged. He does not believe that it tore when he 
Jumped. The chute had been repacked a few days before this miesion. He 
believes no injury to the chute was susteined while he was hung up in the 
door. Despite the speed of hie descent, he sufferec no material injury when 
he etruck the ground. Like Shufelt, he saw Reed apparently ready to jump. 
Normally, Reed would have followed him to the exit. Had Reed reached this 
exit, he would have helved Beiley get free, but Bailey got no such help. 

The ship at that tine was not moving violently, thie in the opinion of Bailey 
and Shufelt, minimized likelihood thet Reed was thrown about and possibly 
rendered unconscious by striking his head. 


UM Hr tHHne re e@ea 


Bombardier Coseozza and Radar Officer Gray supplied no information at 
veryance with the general story as outlined above. 


Lt. Holmes, Navigator, reported that the explosion occurred at 02292 
) He 


(0929 China time). placed the time in relation to hie ETA at Hei Chang 
wnich was their firet turning point and which they hed just reached when 
the fire broke out. He said that the ship continued on course insteed of 
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making the turn and then turned into a heading of 10° back toward A-7. He 
did not have his chute adjusted properly and he was knocked out by the jolt 
when his chute opened. He came to just before he hit the ground, but landed 


hewd on cn rock and war rocke4 out acetn When 


mins he camé to sgnin, ne found 
that everything was gone including his ring, wallet, money-beit, and 45 
automatic. He still had hie chute but this was taken away shortly after- 


wards by one of a party of seven Lolos «ll armed with rifles. 


S/Sgt Sene, Radio Operator, gave a routine position report to Aunming 
by voice on 5530 KC and obtained the usual clearance to proceed just before 
reaching Hei Chang. He then changed to another frequency to call A-7,. 

Before he could get tuned in, the emergency arose and he swung back to 5530 
KC and gave their position (approximate) and heading (10°). As the others 
were bailing out he did not await a reply. He does not know whether the 
message was even received and did not say that they were bailing out. (Note: 
It is possible that he did not get tuned in again to 5530 KC as we have never 
been advised that any such message has been received at Kunming or elsewhere) 


Attached to the report is a sketch showing the location of the accident 
and the route taken by the crew to I-Pin. 


/s/ George P. Putnan, 
GEORGE P. PUTNAM, 
Major, Air Corps, 
Intelligence Officer. 


wm 
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* FORWARD ECHELON 
HEADQUARTERS 
444th BOMB GROUP 


Revort on A/C 42-6246. 


Commanding Officer, 444th Bomb Group, 
APO 215. Attention: S-2 


1. This is a report on B-29 aircraft number 42-6246, piloted by 
Capt. Wayne T. Mann of the 679th Squadron, which went down in China on 
28 June 1944. All the crew were saved, and this report is based on the 
informal statements of Lt. Ira S. Paul, Co-Pilot, and Paul F. Sullivan, 
Engineer, to Robert N. Chambliss, lst Lt, AC. Interrogation took place 
on 12 July 1944. At the time three members of the crew, including Capt. 
Mann, were in the hospital, while two had returned by ATC to India, 
including the Navigator. This A/C being a tanker, it only carried a 
seven man crew. 


2. A/C #42-6246 left Kharagvur, India, at approximately 0020Z, 
28 June 1944, with a gross weight of around 129,000 pounds. Climb was 
made on course tc 19,000', and the hump was crossed without incident. 
Engines were all running hot however, and at one time #3 kicked to auto 
lean and hed to be put beck on auto rich. As the plane approached 
Sikang it was necessary to pull 39 inches manifold pressure and 2300 
rpm to maintain altitude and flying speed. About 04152 manifold pressure 
and rpm dropped on #3 engine and oil pressure went out. The prop was feathered 
at once. There was an undercast all the way and some turbulence. With #3 
feathered ¥1 fell off at once and the ship started losing altitude in very 
high country. It also went into a 30° bank. The co-pilot ordered bailout 
over the interphone, and two minutes later bailed out at about 04172. The 
co-pilot opened the hatch and went out, followed by the Engineer, Radio 
Operatcr and Navigator in order. A ground maintenance man and the tail 
gunner stayed for some reason until tke pilot had straightened the ship, 
put it in a slight circle and jumped. Then the ship mushed and the two 
men in the tail jumped. Bailouts were from 18,000' to about 12,000'. 
Position was about 27° 33' WN, and 101° 32' E. 


UM eH DaH nner ead 


3. About 0426Z the aircraft hit a mountain and blew up. Landings 
were made by crew members on the slopes at about &500'. The Co-Pilot and 
Engineer landed close together on a slope. Across the valley they could 
see a parachute, indicating other crew members. Immediately on landing 
these two men were approached by Lacying Indians of a color resembling 
iodine, without slant eyes, and each wearing a long blue robe fastened at 
the neck. These Indians could neither read nor write. They were not in- 
pressed by the American Flag, the uplifted thumb, or paper money. They 
were impressed by the presence of a pipe, by hard money, and by salt which 
seened to be a precious commodity. A large percentage of these Indians 


* XX Bomber Command Walk-Out Reporte, B-29 Combat Crews, through September 


1944 in History of the XX Bomber Command Fourth Phase, Historical Study 
Number Two, "The Transport Project" Supporting Documents. 
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have goiters in one form or another. By sending a note the radio operator 
and navigator were brought across the valley and tne four men now together 
were taken to a village, where they spent two and one half days. They were 
treated well and were the object of extreme curiosity. They slept on mats 
near a fire in the back of a native but, and got little sleep because of 
people coming in. Tie natives ate ont of a community pot. These men re- 
sorted to Jungle kits and were impressed with the need for more food, and 
also mosquito repellant in the kit. Only one of them had his money belt. 
None had the escape kit or any other food. Mosquitoes were thick. Rubber- 
ized silk maps were not so much help as some maps which the navigator had 
in his pocket. By these they determined their position and made kmown their 
desire to move. One man, a corporal, lost all his savings in the plane, 

and men should be instructed not to carry too much money on hump trips. No 
money was given to natives - Just salt tablets, benzedrine, and other items 
out of the jungle kits. On the morning of the third day tnese four men 
started out down stream along a trail seeking a river. Late that afternoon 
they reached a Chinese Outpost and were welcomed into a compound and fed 
very well, then taken to Yenyuan, where there was a radio station. The 
pilot and two enlisted men were there bringing together the entire crew. 


4. The crew epent one night at Yenyuan. The pilot had a swollen 
ankle, later found to be chipped, and after the one night the party set out 
for Sikang, with Chinese guards and guides and horses. They traveled fast, 
walking and riding (it was hard to decide which method was more strenuous) 
and reached Sikang in nine days, sleeping sometimes in villages sometimes 
in shacks, one night in Hosi with a French Missionary where they were royally 
fed. They were treated well at all times by the Chinese, and the trip, 
while strenuous, was not too trying. From Sikang these men were flown to 
Kunming. There they spent a couple of days and the navigetor and radio 
operator returned to India by ATC. The rest of the men then were told to 
wait for a C-46, which brought them to A-1. They contacted no one there 
who seemed to know where they were to go, so caught a ride on a truck to 
A-3, where they were medically checked and interrogated, and are aweiting 
transportation to India. 


wa 


—— 
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5. These men were impressed by several facts. When perachuting 
weight is limited and must be distributed. The escape kit cannot well be 
Placed in a position to conveniently carry down. If it can, this dhould 
be pointed out. A limited amount of money should be brought over the hump. 
More food should be in the jungle kit, which should be, if possible, re- 
leased a hundred feet or more above the ground to lighten weight. In 
remote places hard money is better than paper money and trinkets are better 
than money. Salt tablets are good for barter and for the bailout, a pipe 
seems to be a friendly symbol, mosquito repellant should be carried alone. 
Natives are curious, and if handled in a friendly manner are likely to be 
friendly in turn. 


r 
—_— 


6. None of this crew were critically injured, though three are now 
in the hospital. Captain Mann has hie foot in a cast, and two enlisted 
men are under observation for possible injuries to back and chest. All 
three are at Kunming. All were treated well by natives and brought promptly 
to civilization. 
ROBERT N. CHAMBLISS, 
lst Lt. Air Corps, 
$-2 Officer. 
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F 2ND LT. JACK POWERS BOMBARDIER OF PLANE #246 


Plane 246 took off from Kharagpur at 0650 IST, 28 June, flew to Sylhet, 
Jorhat, thovgh radio compass couldn't pick wp homing, and on ts Chacus, 
radio compass picking it up just before it was reached. The Hump was covered 
by a solid undercast, but uneventful, though it wae impossible to climb over 


20,000' and pressurization wouldn't work. 


As Lake Luku was sighted through a hole in the clouds, the pilot warned 
there might be trouble and for everybody to keep their parachutes on. At 
1045, #3 engine went out and was feathered, then immediately #1 went out, 
but it was impossible to feather it. The landing gear was lowered, and upon 
getting the order to bail out, I plotted a position and stuffed two maps in 
my shirt. The co-pilot had opened the hatch and jumped, followed by the 
engineer and radio operator, so I climbed down into the none wheel and let 
go feet firet. I waited until the rushing noise slackened and felt descent 
was straight down, and then pulled the rip cord. The chute opened almost 
immediately with only a slight jolt. Two other chutes were observed in 
descent. On landing in a soft patch of grass and bushes at (27°37'H- 101° 
35'Z), with my chute partially caught in the lower branches of a tree, I 
removed the harness, lit a cigarette, and observed the plane still flying to 


the South in a large circle. A minute or so later, after losing sight of it, 
a large puff of smoke and flames was seen to the southwest, as it etruck a 
mountain. My watch which I looked at instantly, showed 1056+. 


At the time the order to fix parachutes had come, my jungle pack had 
not been attached because of the discomfort of sitting on it at the navigation 
table, and later, in the excitement of bailing out, time was not taken to 
fasten it on, as I took it for granted that this territory was populated 
with friendly Chinese, and I saw no need to add the extra weight and awkward- 
ness of it or my pistol. The escape delt and kit were lost in the confusion 
of bailing out or landing. 


Picking up my chute, I started down the mountain towards a stream, fell, 
and slid about 25 feet, and was picking myself up when two men came running 
toward me, each carrying a foot long mife. They locked unfriendly at first, 
but after I smiled, talked, and offered them cigarettes, they became much 
friendlier, one carrying my chute, the other letting me examine his knife. 

I made motions for food as a further sign of friendship, so we walked three 
quarters of a mile to a small village, extreuely filthy with about 25 natives 
gathering around me. These people, who wore dirty tattered clothes, with 
long blue capes, were of a dark color, less oriental looking than Chinese, 
later proved to Lao-Lao tribesmen, the Chinese considering them very barbaric. 
They offered me a wooden bowl of the dirtiest uncooked corn neal possible, 
mixed with cold water. In order not to hurt their feelings, I ate every grain 
with chop sticks, though each one nearly nauseated me. I started down the 
mountain with my two original natives when a man with a horse offered me a 
ride. Some of the people made signs that another man with a parachute was 
down the stream, so going that way, I found the radio operator with about 

50 men and women around him. The people here were very curious, taking 
everything from our pockets, passing them around, examining theg and then 
returning them to our pockets. The Hair on our arms, of which they had none, 
fascinated then. 
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After hearing three shots in the distance (these proved to be Lt. Paul 
trying to signal us), we waited around all afternoon until « note from Lt. 
Paul was brought telling us to join him, and that he had a guide to take us 
to an American Air Base. It had begun to rain however, so we epent the 
nigit in a hut on a pallet, after eating some hot soup and trrnip greens. 
The next morning, the 29th, we were fed baked potatoes, which we considered 
the most sanitary food. While waiting for the rain to etop, the flight 
engineer walked in, whereupon we all set out over a mountain to reach the 
co-pilot. 


We took turns riding a horse which one of the natives had. The second 
afternoon and night were spent in the very small village that Lt. Paul and 
F/O Sullivan had used the nicht before. I stayed in a little cleaner hut 
across the road from the other, the old man giving me his place by the fire. 
I gave them a small amount of Chinese money on leaving. 


On the morning of the 30th, with the people trying to make us stay, 
we started towards a valley, walking most of the day. Two of the natives 
who had followed us from the village, let us pile the chutes and jungle 
packs on the horses. Late in the afternoon, we arrived at a small army 
outpost with a wall around it. 


We were taken to the Chinese in charge of the post, who was extremely 
friendly and intelligent, giving us Chinese cigarettes, tea and noodles. 
An hour later, he served us an excellent Chinese meal. We learned that 
three more of the crew were safe. We spent the night here, and on the after- 
noon of the lst, we left for Yen-Yuan, riding horses, reaching it in two 
hours with the intelligent Chinese as guide. Our names had been taken to 
Yen-Yuen ahead of us, and here we found Captain Mann, Sgt Lewis, and Cpl 
Roy. We stayed at a Catholic Chinese Mission that night. While at Yen-Yuan, 
the barrels of two 5SO calibers and the 2 mm, charred with fire , were brought 
down from the mountain with the report that this was practically all that 
remained of the plane. 


Sunday, the 2nd, we left on horses, with Chinese soldiers as guards, 
this having been arranged through the president of the district, who 
happened to pass through. We rode to a small place where horses were 
changed, and spent the nicht in a big stable with horses on one side, we 
on the other, and a guard between. The food was rough but clean. 


DUM tHH HNP Oa 


fter riding and walking all of llonday the 3rd, we spent the nig 
@ small village remount station, sleeping again on pallets, with much 
from some of the natives, making sleep impossibie. 


The <th of July was spent riding to Latung, and in crossing the Ya- 
Lung-Chiang River. This was done in a very crude boat which was pulled 
euite a way upstream by coolies, then the crew rowed like aad», with the 
stream sweeping the boat down-stream, but across to an eddy on the opposite 
bank, While we were waiting for the horses to be brought ecross in a much 
larger boat, we bathed and washed our underclothes in the stream, using the 
soap from the juncle kits. The nizht was spent in a little town travelling 
station. 


The night of the 5th was spent in Ho-Hoi after riding and walking all day. 


A French missionary, the first white man we had seen, let us stay at his 
mission, and treated us royally. 
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Hsichang was reached the afternoon of the 6th, after having ridden 
through a very fertile valley, with the people much cleaner and more in- 
dmetrions. A civilian who was sent out by the Chinese airbase at Hsichang 
to escort us in, reached us near Latung, but he had been of no beip. ¥e 
were taken to the air base where some American mechanics, who were working 
on a crash landed 3-29, gave us a few supplies, the last that they had. 


A radio message sent from here told of our safe arrival, the one sent 
from Yen Yuan evidentally not having been received. 


We were flown to Kunming on the 7th, Captain Mann, S/Sgt Ozbolt, and 
Cpl Roy were hospitalized. I left Kunming on July 10th, stopping at 
Calcutta, Kalikunda, and arriving at Kharagpur on the 12th, taking a truck 
from there to Dudhkundl. 


My failure to attach my jungle kit, pistol, excape belt and packet, 
canteen and pointie-talkie, could have proved very serious had I not been 
with others who shared theirs with me. They all proved extremely useful. 


INTERROGATION OF T/SGT ARLIE ¥. LEWIS, TAIL GUNNER PLANE 246 


I was sitting in the left side gunner's position, on oxygen at 20,000’, 
watching the engines when the order to bail out came. Parachute, jungle 
kit, and escape belt were quickly fastened and the back door was opened. 
We, Cpl Roy and I, waited at the back door, watching for the ones in front 
to jump in order that we might land with them, but caught sight of no para- 
chutes. After about two minutes, I went back to the inter-phone to call 
the pilot, but on getting no answer, and feeling the plane stall and dive 
slightly, we immediately jumped, Roy first and then I. We had no trouble 
getting out, the wind sweeping us clear of the plane. There was quite a 
jar when my chute opened, slightly straining my back. Immediately after 
the opening and while I was ewinging violently, I saw the plane fly direct- 
ly into the side of a mountain. It burst into a red flane. 


if) 


There was another severe shock on landing. I crossed a small hill and 
finding Cpl Roy, we set off to locate Captain Mann when some Chinese soldiers 
came running up. I showed them the blood chit which they read, all the time 
laughing and jabbering, and examining all of our equipment. 


We walked over to where some Chinese soldiers were helping Captain 
Mann down the mountain. They took us to the house where they were stationed 
anc we spent the night there, the mosquitoes keeping me awake most of the 
night, although the parachutes were used for covering. On leaving, my 
parachute was given to these soldiers for their kindness. “antain Mann's 
ankle was badly ewollen, so I bathed it in hot water and wrapped it with 
part of a chute, using the sulphur drug from the jungle kit for a cut on 
the Captain's chin, and for our scratches. Two halizone tablets were put 
in every rubber bottle of water that we drank. 


Umea HNP Ow 


The next morning we fed on jungle kit rations and hot tea, tnen leaving 
on horses furnished by the Chinese soldiers, we rode 16 miles to Yen-Yuan 
where a Chinese Catholic Mission was our stopping place for the night. The 
next day we heard that the other four men were safe and heading for this 
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town, so we waited for them for three days. Though the missionaries treated 
us very well, feeding us eges, ripe apricots, and other stuff, the bed bugs, 
mosquitoes and flies nearly ate us up. The people from miles around came to 
stare at us and examine our parachutes which fascinated them. After the third 
day, wheu- the other crew rembers arrived, we left on horees and mules for 
Hsichang. Ae I had the GI's for some time, it was a hard trip. We slept in 
the same room with the horses the first night, with pigs and chickens roosting 
all around us. 


The woney from my escape belt was used to buy food and to tip the natives. 
The silver rupees were given to the women of Ten-Yuan to be used as a pendant. 
Chinese soldiers acted as our guides for five daye on the trip to Heichang, 
and they were wonderful to us. 


After reaching Kunming by C-46, we had a physical examination, three 
being hospitalized. Three days later, the 10th of July, I left on a plane 
with Lt. Powers for Kharagpur, stopping at Calcutta and Kalaikunda, arriving 
at Dudhkundi on the 12th of July. 


Suggested that more food be put in jungle kits, aleo some mosquito re- 
rellant and insecticide. A toothbrush would be really apprecieted also. 


INTERROGATION OF 1ST LT IRA S. PAUL, CO-PILOT FLANE 246 


I junped straight through the well from the flight deck, falling about 
1,500' through the undercast. After my chute had opened, I saw three othere 
open. I landed in a small gully, overgrown with wild strawberries, having 
dropped my jungle kit from about 200' in order to lessen the weight. A 
native came down to me, leaving two women on the hill watching us, to whom 
I showed the blood chit from the escape belt. Although he couldn't read and 
didn't know what thumbs up meant, when I pulled out my pipe, he filled it 
with his native tobacco and was amazed at the matcher I used. His lighter 
was an old flint and steel. He carried my jungle kit and led me towards 
other natives and thence to where we found F/O Sullivan, As we could see the 
others in the distance, I fired my pistol three times, completely captivating 
the natives. 


It rained for thirty hours continuously after we arrived. The natives 
were very friendly, offering us all kinds of food, most of which we refused. 


UMH MHHANPE Oe Gad 


Jgboit and Powers joined us, while I was painting their scratches 
the headsman's wife asked me to fix some sores on her arm, sc 

then until they became the color of her skin, and she thought that 
I had cured here. When I gave her some salt tablets for her goitere, th 
headsman got down on his knees and salaamed three tines, then brought other 
patients who I gave salt and Benzedrine tablets. The guns the natives 
carried from Meausers, Luggers, Belgium Brownings, Lee Enfields, to an old 
gas pipe rifle, and one old gemester type tommy gun. 

We etarted walking Southwest, keeping to the ridges as much as posrible, 
as the people in the more populated places slowed our progress, finally 
reaching a Chinese Army Outpost, and the next day going on to Yen-Yuan. Ail 
along the road, the more intelligent looking people seemed honored by our 
presence and tried to keep us with them. 
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The whole crew, which had been reunited at Yen-Yuan, started riding 
and walking toward Heichang under the care of a Chinese Army guard. This 
took five days, spending the nights in remount stations and a mission. 
The remnants of bridges on the way gave proof of a highway many years old. 
two iarge rivere were cresced Dy boat on the vay. 


We travelled by C-46 to Kunming, stayed there three nights, caught an 
ATC ride to Hsinching, truck to A-3, and B-29 back to Dudhkundi. 


More eugar, salt and tea tablets could be included in the jungle kit, 
and perhans every man should be compelled to add a toothbrush, large cake 
of soap, pair of socks, mosquito repellant, insecticide, and a couple of 
Kerations before he tekes off. They will be a rersular part of my jungle 
kit from now on. 
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* HEADQUARTERS 
462ND BOMBARDMENT GROUP 
Office of the Intelligence Officer vWMeD/bh1 


APO #220, 
29 August 1944. 


Narrative of Ditching B-29 Aircraft Number 42-6263. 
Commanding General, XX Bomber Command, APO #493, “P.M., N-Y., 
N. Y. ATTENTICN: A-2, Escepe and Evasion Officer. 


1. Submitted herewith is the narrative of Combat Crew members ex- 
periences in the ditching of B-29 Aircraft #42-6263, on 8 July 1944, while 
on a cargo flight from Piardoba Army Air Base to the Advanced Base in China. 


5 


2. Loading list for the Aircraft on this flight wae as follows: 


Deck O. Waller Captain Pilot 

David F. White 2nd Lt. Co-Pilot 

Walter R. Russell lst Lt. Navigator 

Edger E. Hammond 2nd Lt. Bombardier 

Arthur B. Tuttle I Flt Engineer 

Den F. Carter , Radio 

Edward L. Swart 5 Radar 

Alden G. Huisjen 4 Senior Gunner 

James M. Lynch Se Right Gunner 

Francis 4. Iles = Tail Gunner 

Jennings, s 33let Service Souadron 
Graffious, W. K. 33let Service Squedron 


3. Three (3) crew members lost their lives by drowning. The bodies 
of Staff Sergeant Francis H. Iles and Staff Sergeant James M. Lynch were 
recovered. To date nothing has been heard from Staff Sergeant Lenard L. 
Anderson and it ie presumed that he too drowned since fellow crew members 
report that he was unable to swin. 


+. Narratives of 


UMH  aHHunPrereeaza 


a. Captain Dock 0. Waller, 


Normal take off was made from Piardobe Army Air Base at 0758 
on 8 July 1944, in Aircraft #42-6263, and course for first leg of hump 
mission begun at 2,000 feet. At 0903 a climb was begun in order to clear 
the Shillong Hills. The flight plan was to level off at 8,000 feet. Just 
after beginning the climb the right scanner reported black smoke coming from 
number four engine. Climb was continued with scanner watching number four 
engine closely and during the climb the smoke decreased in density. During 
he climb there were heavy gas fumes in the front compartment of the aircraft 
and investigation showed that the front bomb bay tanks were siphoning. When 
7,500" altitude head been reached the right scanner reported that #4 engine 
was on fire. 


“XX Bomber Command Walk-Out Report, B-29 Combat Crews, through September 1944 
in History of the XX Bomber Command Fourth Phase, Historical Study Mumber Two, 
"The Traneport Project" Supporting Documents. 
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I immediately got the course for Piardoba from the Navigator and begen 
turning to it while the Engineer was using the fire extinguishers on the 
engine. After both extinguishers had been used the engine was reported still 
on fire by the Engineer, Right Scanner and Co-Pilot, Bombardier and Left 
Gunner, who was riding as aseistant to the Engineer, bailed out of the nose 
wheel well. The bosib bay doors were dpened for the gunners and I 
that all of them went out this way. The tail gunner was, as far as I know 
at present, riding as right scanner. There were two passengers riding 
in the gunners compartment and I presumed tnat they jumped from the bomb bays 
as well. Just after the third man had jumped out of the nose wheel well the 
Engineer reported that the fire was out. Bail outs were stopped immediately, 
at this time only four remained in the aircraft. They were the Radio Opera- 
tor, Navigator, Engineer, and myself, tke pilot. 


'n9 Jawad 
CS. .6vsu 


I continued on course for Piardoba but was losing altitude at approri- 
mately 200 or 300 feet per minute while travelling at an airspeed of 43 inches 
and 2,400 rpm. Two attempts were made to feather tne engine but each time 
the propeller ran away. I did not salvo tne bomb bay tanks because I was 
afraid to risk spillinggs in the bombays with toe fire on the ship. At 0940 
it became apparent that it would not be possible to reach Piardoba so the 
course for Kurmitolea was begun as this was the nearest base. When about 
thirty miles from Kurmitola and at 1,000 feet altitude it was apparent that 
I would not be able to reach that bese. I informed the remaining crew that 
I was going to ditch. For the ditching a lake directly on course was chosen. 
For the ditcning the Navigator sat in the Co-Pilot's seat and the Rad‘to Opera- 
tor set by the Engineer. 


Just before we actually hit the water it was necessary to put the turbos 
full-on in order to pull over trees between the plane and the lake. A power 
approach was made with power on until Just a second before the actual impact. 
I made the approach so that the initial contact would be with bull rushes 
in hopes that this would cushion the aircraft and there would be no bounce. 
There was no bounce nor any sudden jerk as the atreraft hit, but a decisive 
slowing up which was not forceful enough to pull anyone from their seat. 
Neither of the four of us received any injury. We crashed at 1005. 


After the aircraft estopped we immediately got out, carrying nothing 
with us. Since the front lower turret had given way the forward compartment 
was filling up rapidly and it was-imporsible to return for anything. Not 
only was it impossible because of the water but there was also heavy gas 
fumes. We pried open the life raft doors and inflated both rafts. Taking 
the Navigator with me I went in to shore, leaving the Ingineer and Radio 
Operator in the otner raft to guard the ship wiich wae slowly sinking. 


UNH DH HN rP oe Gea 


On the shore we were met by natives who served us tea and food. They 
produced a student named Mihr Lalsabah who could speak English. He told 
us that we were at a place called Khema and thet he would arrange boat trans- 
portation to the nearest railroad. Sergeant Carter, Lieutenant Russell, 
Lieutenant Tuttle and I walked with the native student to Matkoha, which was 
approximately twenty minutes from Khama. Here he arranged for a boat which 
took us to the railroad at Karoid, charging us ten rupees for the trip. I 
offered the student a gift of money but he refused stating that he was de- 
lighted to be of service to American airmen who were helping India. Th 


student also made arrangements with the local police of Pakundia Police 
Station to guard the aircraft until myself or someone else returned to de- 


SECRET 
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troy it. 


We arrived at the ratlroad at Karoid four hours later and proceeded to 
Kurmitola. Upon arrival there I called XX Bomber Command and gave details of 
the accident. I was told to await instructions. On the following day at 
1100 Major Burns arrived in a 5-25 Aircraft and decided to bomb Aircraft #263. 
Two boubing runs were made and 8 X 500 pound bombs were dropped with unsatis- 
fectory resulte. Arrangements were made with the Service Group at Kurmitola 
to send a salvage crew to destroy tne aircraft. Later in the day we returned 


in the B-25 to Piardoba Army Air Base. 
b. 2nd Lieutenant David E. White. Co-Pilot. 


I bailed out of aircraft #263 through the nose wheel well and saw 
four other chutes in the air but went into the overcast and lost wack of 
them. I left the overcast several hundred feet from the ground and observed 
the entire area to be covered with water. I began loosening the chute har- 
ness and had unstrapped one leg strap and was undoing the other when I hit 
the water. I had no difficulty in getting free from the parachute. I undid 
the jungle kit and it floated to the surface. There was a native boat about 
one hundred yards away and I called several tines for help. When they ig- 
nored me I placed the jungle kit under me ‘or support and started to swim. 
No one else had landed near me. I swan about two hundred yards to a bamboo 
pole sticking up in the water and hung on to it. I was able to pull myself 
up the pole and saw more native boats. When I called for help they rowed 
out to me, At first they seemed reluctant to take me into the boat but I 
clinbed halfway in and held on and then they helped me in. I could see a 
chute some distance away and by using gestures persuaded then to row to it. 
We pulled the chute from the water but it was empty and no one was in the 
water nearby. We searched the area for quite a while and saw another chute. 
de started to go to it but before we could reacn it another native boat had 
arrived and I saw them pull another man from the water. We then rowed to 
@ small island, no larger than 100 feet long and 40 feet wide, upon which 
were five native huts. The natives were extrenely tall with mongaloid 
features and wore chin whiskers. They were very friendly and gave me leaf 
cigarettes. After two hours another bont brought in Lieutenant Hamnond and 
Sergeant Huisjen. I opened my jungle kit and found one compassfilled with 
water and useless, however the second compas functioned after being shaken 
out. I intinated by gesturing that we wanted to be taken to the west. The 
natives however did not understand. Soon a native from a nearby isiand 
arrived who spoke a few words of English. I pointed to the west and made 
train noises. He shook his head and said, "No" and kept saying "Police 
Station". He put the three of um in his boat and after two and one-half 
or three hours we came to a larger island and the village of Tahirpur. 

Here we were met by some territorial policemen who took us to their head- 
quarters. There were no communication facilities available. The police 

said that they would get a boat to take us to Sunamganu. Meanwhile the 
police heard that three other crewmen had been lately picked up on the other 
side of the lake so we decided to wait until they arrived. At about 1600 
Sergeant Swart and Sergeant Jennings and Warrant Officer Graffious arrived. 

At 1730 we left by boat for Sunamganu. The boat was propelled by long poles 
and the trip lasted nearly twelve hours. We arrived at 0400 the next morning. 
Here we were met by a Rice Control Officer and some other local officers. 


MH aH nner aeaa 


ol 
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We sent a wire to Sylhet. At 1300 the following afternoon a 0-47 came from 
Sylet and circled. We stood out in the yard about five yards apart so that 
they could count us. They dropped a handkerchief secured around a messaze 
telling us that a rescue party would come. Shortly after a British Major 
and Lieutenant came to the building and told us that we couid use tnelr motor 
launch to go to Sylhet. We decided to accept the offer and wired Sylhet to 
meet us at a ferry landing just above Sylet. We arrived at the ferry at 
0300. We waited until 0800 and then crossed the river. Lieutenant Hammond 
and I started walking to Sylhet and after having gone about five miles we 
were met by a Military Police Captain and a Sergeant in a Command Car. We 
returned and picked up the other members of our party. At Sylhet the In- 
telligence Officer told us that two flat bottom gas boats had gone search- 
ing for us. I accompanied a search party in a C-47 aircraft to the scene 

of the ditching and went again the following day. We found nothing. We were 
then flown to Tuzgon where we were in turn flown to Calcutta. From Calcutta 
we returned to Piardoba by train - elapsed time from accident was eight days. 


c. 2nd Lieutenant Edgar E. Hammond, Bombardier. 


I left the plane through the nose wheel door and had no difficulty 
Clearing any obstacles. When I came through the overcast I saw the water 
and started to unbuckle the chute straps. I easily got free from the chute. 
There were no boats in sight and I started swimming toward an island about 
one mile away. After swimming about one-half hour I became exhausted and 
tried to remove my clothing - succeeded in getting off one shoe. The next 
thing I remember is being hauled into a boat. When I came around I discovered 
that I was on an Island. From thie point my experiences parallel those of 
Lieutenant White. 


ad. let Lieutenant Walter R. Russell, Navigator. 


DUM HaHHAMe ae 


: 


I did not parachute. Following the ditching I crawled from the 
pilots window. I encountered difficulty in releasing the life raft but 
finally two of us were able to get free. I went ashore with the pilot as 
related by hia. 


e. ist Lieutenant Arthur 3. Tuttle, Flight Engineer. 


When we prepared to ditch I fastened my safety belt and held the 

Radio Operstor, Staff Sergeant Carter, so that he would not be thrown about 

the crash. On impact with the water the lower forward turret was pushed 
up into the cabin making the compartment very dangerous. I had renoved 
he engineer's escape hatch just prior to ditching. I climbed out on to 
he fuselage. The cabin was filling rapidly from the turret rupture and 
there were strong fuel. fumes. The plane settled very slowly. I removed 
the left life raft and inflated it. There was no equipment in the raft 
and it was not tied up to the aircraft, however the water was calm and it 
did not float away. I pulled the raft around to the tail gunner's position 
and found the escape hatch closed. Captain Waller left me to guard the 
plane. More than one hundred natives had come to the scene, however they 
made no attempt to board the plane. I made two or three unsuccessful 
attempts to go back into the aircraft tnrough the submerged hatch. After 
the aircraft had settled until only the tail fin was visible I got some 
short boards from the natives and paddled to shore about 600 yerds. After 


n 
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making wnore Sergeant Carter and I walked to the home of the inmglish speak- 
ing student where we joined the others. From this point on my experiences 
parallel those of Captain Waller. 


, 


f. Staff Sergeant Don F. Carter, Radio Operator. 


I was with Lieutenant Tuttle throughout the accident. I have 
nothing to add to his narrative. 


g. Staff Sergeant Edward L. Swart, Radar Operator. 


When ordered to bail out I left the aircraft from the rear door. 
When I landed in the water I quickly got free from the parachute. I unfestened 
the jungle kit and used it as a float. I swam about for approximately forty- 
five minutes and was then picked up by a native boatman and taken to an island 
where I found Lieutenant White and the others. From this point on my exver- 


fences parallel those of Lieutenant White. 
ue Staff Sergeant Alden G. Huisjen, Senior Gunner. 


When I bailed out I saw four chutes in the air below me however I 
lost sight of them when they went into the clouds. I fell for about eight 
minutes and when 200 feet from the water I broke out of the overcast. I 
could see three chutes in the water, however I did not land near them since 
a strong current of air ewept me far out in the lake just prior to landing 
in the water. When I saw the water I undid both leg straps hence was quick- 
ly free from the chute once I hit the water. I started swimming without 
trying to resove my clothing but became very weary and succeeded in getting 
all of my clothes off. I squelched a panicky feeling and swam toward an 
islend, it is estimated that I was in the water for an hour. I alternated 
swimming and floating and remained in good shape. Finally a native dugout 
appeared but they seemed afraid to take me into the boat, but when I held 
on and kept lunging in they aided me. I conveyed with gestures that there 
were others somewhere in the weter. We finally saw a parachute and rowed to it 
and found it to be my own. Since we could see no otner chutes we went to 
tne island where I joined Lieutenant White and from that point on my exper- 
fences parallel His. 


Interrogators notes. 


UUme aHHnNeP eZ 


a. During the interregation crew members made the following 
suggestions and significant comments. 


(1) All natives after overcoming a momentary reluctance were 
extremely helpful and sympathetic. The boatmen evinced 
great interest in personal adornments, watches, rings 
and crash bracelete and it is suggested that crew members 
be advised to leave all trinkets behind. While Lieutenant 
Hammond was in an exhausted condition the natives tried to 
remove his rings. While in the boats the natives inferred 
that they be given watches and bracelets. 


Lieutenant Russell encountered great difficulty in free- 
ing the right life raft and states that he alone could 
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not have released it. The grip is so tiny that it does 
not perwit a firm grip and slips through the fingers. 


in the suggestion that a remote life control release be 
installed near the pilot or co-pilot seat, enabling thes 
to release the raft as soon as the plane is down. It 

was fortunate in this case that the plane remained afloat 
for a considerable time. 


Several remarked that they had not known previously that 
the jungle kit makes an excellent life preserver and is 
capable of keeping one afloat for a long period. 


The pilot, Captain Waller, sugzested that the ‘ditching’ 
proceedure be changed thus: 


(a) Eight men sit in the front pressurized compartment 
ahead of the lower forward turret, on the floor with 
their backs to the nose of the plane. 


(>) Pilot use power-on on all engines on approach and try 
to as nearly as possible make the contact point a 
power-on stall. This will allow the pilot to choose 
the exact moment of contact. 


MALCOLM W. M 
let Lt., Air 
Interrogating Officer 


UMHMHHHN EPO aaa 
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* 792ND Bob ENT SQUADRON 
Office of the Intelligence Officer 
APO 493, New York, N. Y. 


ene See 
a0 wep téiuci 


SUBJECT: Report of Captain E. E. Winkler. (Pilot of A/C 2356) 
(Date of accident - 25 August 44) 
Commanding Officer, 468th Bomb Group, APO 493, 


ATTN: Group S-2 


1. The following is the report of Capt. E+ x. Winkler from the time 
of bailout till his return to A-7. 


"I bailed out about 0700 at 17,500'. I was knocked out just after 
pulling my rip cord. I had my canteen in my left hand and believe it hit 
me on the head when the chute opened. When I came to I was sitting on the 
ground. I called out to F/O Thompson who answered me. Instantly I heard 
some Caoinese voices. I knew I was in Lolo country and my first instinct 
was to hide. Looking around I saw six natives coming toward me line abreast 
about four feet apart. I yelled 'Ding Hoa' and held up my thunb but it made 
no impression on them. I called to Thompson and told him that I was going 
with tnese fellows and he didn't have to show himself if he didn't want to. 
I went back and got my varachute. We started down the road and as we cane 
around a bend we came upon F/O Thompson standing in the path. I talked with 
Tnompson and neither of us were sure whether these people were Lolos or not. 
Natives were very curious. They opened my jungle kit several times and I 
had to close it and try to tell them not to open it. As we walked on, the 
native carrying my parachute got far out in front of everyone and finally 
started away in a dead run. I never saw him again. We arrived at a village 
at about 1000. There we met the real Lolos. They were much larger than 
the Chinese, much more clean cut and they usuelly wear their hair tied in 
& knot on top. Natives or Lolo slaves by waving etc. told us that there 
were three more men coming down the hill into the town. We went out to meet 
them. Sgt Griffith came in on a donkey. He had a sprained ankle. Lt. 
Stover and Hardin were walking. We came back into town, While we were 
stancing around teiking we noticed a Lolo in a bright blue uniform talking 
to other Lolos apparently about us. We found one man who could read the 
Pointie-Talkie. We asked him how far it was to Lo-Shan. He said that Lo- 
Shan was over the mountain about two or three days away. Lt. Stover had a 
cut chin caused by Lis gun flying up and hitting him in the face when his 
parachute opened. We redressed hie cut, and decided to try to walk to Lo- 
Shan. Sgt Griffith was still on the donkey eo we tried to persuade the 
owner to go with us. He refused and we gave him some money and still he 
refused to go or to sell the donkey. Finally I pushed him along forcibly 
and we started for the river near the village. About 1400 we met a guerrilla 
cotef and Chinere soldier. The guerrilla chief told us he had been sent 
to get us and was going to take us to hie village. We bad no food so we ate 
raw corn from the fields enroute. About 19%) we reached the guerrilla chief's 
house, which he called Army Headquarters. It was a standard Chinese house, 


UMHDBHHHNPrraaac 
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one large room in which the livestock were kept on one side and beds for 
the members of the household on the other side. We siept in a small anteroom 


and the mosquitoes were very bad. in our small room was a wooden coffin 
which-ecoatained the body of 2 reletive of the querrilla chief. The relative 
had been dead two years and later it was explained to me that no burial was 
accomplished because the chief had not found a suitable place for burial. 
The next morning the father of the chief and several other natives set out 
to find Sgt Stone and Schriner who were in the hands of the Lolos on the 
other side of the mountein. They borrowed our knives. At 1800 that evening 
ex-General Yung, two officer gendarmes and 12 enlisted Chinese soldiers 
arrived. The people of the village paid him great respect. Some would 
imeel down in front of him and kise the ground. He took out a handful of 
bills and gave money away to the natives. The General was very polite and 
kind to us. He brought us hard boiled eges, chicken etc. They cooked the 
chicken head, entrails and all. It wasn't very tasty but at least it was 
food. Great crowds came to see us the next dey. The General was always out 
there to greet them. He gave them some kind of a political epeech. There 
nust have been at least a thousand people that day to view us. They were 
ell very curious and were very interested in the fact that we had hair on 
our arme. All the time I had been laboring under the delusion that the 
officer gendarmes were the people to talk to but I found out later that the 
General was the man to take my troubles to. From the time the General 
arrived till the time we left him at Fulin there was a conatant guard kept 
around us even at night, when we slept. The buildings had cement floors 
which served as our mattress. It was too much for Lt. Stover and F/O Thompson 
so they went outside and went to sleep in the hayloft. The next morning 
when they awoke there were at least eight Lolos asleep all over them. One 
Lolo had crawled in between the two officers and was snoring away. Lt. 
Stover and F/O Thompson siept inside after that. Later in the afternoon of 
the third day Sgt Stone and Sgt Schriner were brought in. Sgt Stone was tf: 
pretty bad condition; his rid was broken and hip skinned and the inside of 
his leg was ekinned from the thigh all the way to his ankle. Sgt Stone's 
leg caught on the escape hatch as he wes leaving the airplane. The General 
said that we would leave in the morning for Fulin. We didn't sleep well 

but awoke the next morning in good spirits at the prospect of going on to 
Fulin. Sgt Stone had been in constant pain ell that night. I wanted to 

get nim to a doctor. Mr. Wone, a Lieutenant gendarme in Fulin, came to me 
and said that we would not leave today, but tomorrow. I became pretty die- 
gusted and wanted to get the two injured men to a doctor and everybody else 
had the "G.I.'s". He said that many people were coming in to see us. I 
didn't know until later that the General had ordered 500 Lolos to come and 
gee us that day. I went to Mr. Lee Yeng Ho, a gendarme who could speek a 
little Englieh and told him that if we didn't leave thet day, the General 
would get into serious trouble with our government. It made no impression 
on them so we packed our things and started down the road carrying Set Stone 
and Griffith. Mr. Wong came up and told us that the General had changed 

his mind and that we would leave after breakfast. We left about 0800 and 
s0on reached a river with a very strong current which at times was as wide 
as the Mississippi. We had to ford the stream at least 10 times. Our jour- 
ney of 10 miles took 1] hours. On the way we stopped at a house belonging 
to a friend of the General. There we were given eggs, pearsand some walnuts. 
We reach Fulin about darkness. It was a mile from the river to the city so 
the General had horees and sedan chairs waiting for us. On the way to the 
city, Lt. Hardin's horse became a little friskey and threw him to the ground. 
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Lt. Hardin walked the rest of the way. We were taken to the General's house 
where we spent our time wntil the arrival of Col. DePass Jr. from Chungking. 
There were in the meantime several personal incidents such as Lt. Hardin's 
birthday. The General broke out some of his best wine and needless to say 


a good time wee hed by all. Nothing else of importance heppened." 


/s/George J. Steinmetz 


GEORGE J. STEINMETZ 
Captain, Air Corpse, 
Intelligence Officer. 
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“Letter to Lt. Col. James D. Garcia, 
Dear Jim: 
This is in the nature of a progress revort which I will get off to 


yon periodically until the immenence of the blessed event makes it unneces- 
sary. 


We have now been established in our headquarters at Kharagpur for 
days - Couch, York, Gallagher, Wormwood, Freret, McReynolds and I with 
the enlisted men. The general divides his time between here and Deihi. 
Col. Duncan and Horn are ir China on a trip and will return shortly. We 
live in one end of the hendquarters building and have offices in the other, 
This, however, ie only a temporary arrangerent until we go into sone nearby 
permanent living quarters. 


HoH 


Our first tesk here was laying out herdquarters office space. I am 
enclosing as Exhibit "A" a floor plan of the second story of the building 
showing the assignment of space. The building is two stories high and the 
first floor is given over to A-4, A-l1, and the special staff. We came out 
with more space than anybody else (which is as it should be) - the only 
disadvantage is that you are a good distance from the General, but this 
seemed to be no particular handicap at Salina. We gave the plan to General 
Wolfe on Sunday and got his approval so we are now going ahead as rapidly 
as possible to get furniture, etc for our space. This is quite a problem 
but I think we are making good headway. Of course the tentative layout of 
space within A-2 which I have made on the sketch is subject to any change 
you wish made - the only room we are going ahead to get fixed up so it can't 
be changed (except with difficulty) is the War Room. This is the larcest 
room in the building, and has good natural light, being open at both ends. 
We are going to cover both large side walle with celotex and put in as good 
lighting as possible. We have also ordered the floor carpeted (with Indien 
matting), plenty of chairs, and a special 20 ft. conference table - I spent 
the morning with the local Indian representative at Midnanore trying to get 
the ball rolling on al) furniture and am going to Calcutta tomorrow with the 
B24 to work on lighting, paint, and severel other items. Gallagher is going 
nlong and we are going to make arrangements also for furniture for our 
ficers’ club which we plan to install in a building near headquarters. 

2 B24's and 2 B25's for staff planes.) The enlisted men are getting 
ng well - there has been no threat at all from other quartere trying to 
selyte them and I have manared to keep them busy with our work. They 
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y guard our supplies which we have unlosded and locked up. The 
are fine - we have connected one and can pick up some good broadcasts. 
About the progress of the project as a whole - it’s 1 

is at owrk like a buzz saw stirring these people uw. The Engineers have 
fallen down badly on the rear fields - only Karegour and Cherulia will be 
ready by April lst - two tactical groups will be put in each field. Wing 
Hendquarters will be put temporarily also at Karagpur - Wing Headquarters 
will be in some buildings now located on thie field. Within a few months, 
58th Wing Hqtre will be moved to Kaliakunda as soon as that field is ready 
to operate. Of course, the final arrangement is on tactical group on each 
of Pierdoba, Dudkundi, Kalfakunda, and Chakulia with Kharagpur reserved 
for Command Eqtre and the Service groups. It appears now, however, that 
these other three fields will not be fully ready before next September 
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although we may be able to move groups into them by June. ‘So you can see 
that our operations here are going to be rather hectic. We have nosed into 
the details of the Engineer's plans since coming down and have tried to im- 
prove a number of unsatisfactory situations - for one thing, I discovered 
that no briefing room was available in the layout. We brought this to 
— ’ Gen. Wolfe's attention and he told Col. York and me to work out a briefing 
arrangement which we completed with the Engineers today. What we devised 
wes a standard building to be instalied on each of the five fields. It will 
be on the line and will be connected with Base Operations and the tower. 
There will be a briefing room, made up as a theater, 60' x 75' with seating 
for 275 people - i.e. for one entire group's combat crews. It will havea 
stage and three offices for use by S-2, each 20' x 20°. Off one end will 
be a large coffee and lounge room for combat crews awaiting briefing or 
interrogation and off this room will be twelve small rooms, each larce encugh 
for a table for 15 people, for interrogation. The idea in placing it on the 
line is (1) to meet the probleme connected with two groups operating from 
each field and (2) to conserve transportation. In other words, when a mission 
comes up, one entire group will be brought from their area to the briefing 
room, briefed, will be passed throuch the connecting base operations building 
(which will have weather, communications, etc offices) and out onto the taxi- 
ways where they will pick up the planes. They will be followed by a second 
group which will be briefed while the first group is getting off the ground. 


mo 


That seem to be about all to report in a business line. On re-reading 
the above it is apparent that this is a very ignannt typewriter which I 
using. I hope you will not mind the varied ways in which it spells. i 
all of us holding up very well under the very trying condition of being 
India at all. It is really a pretty awful place and one excellent reason 
for getting pecple over here before beginning operations is merely to get 
them personally oriented to living constantly surrounded by the most appal- 
ling filth and degradation of the natives. The climate moreover, even now 
is unhealthy and, we are told that by the time the units get here it will 
be very hot and uncomfortable. It seems to be almost impossible to avoid 
dfahorree (Moninghoff came down last night with terrific cramps, vom'ting, 
diahorrea, etc and had to be given morphine to quiet him down - he ie better 
today but still sick) and the malaria hazard in Bengal is the woret in India. 
I've had a week of diahorrea myself from which I have just recovered. I pass 
this on, not as a gripe, but just a theater intelligence - with these minor d 
culties I'm having the time of my life. Of course, Gallagher and I have 
sessions most evenings discussing the almost now undreamed of beauty of the 
life at Salina and the towering advantarese of never getting one foot beyon 


the continental limits of that most wonderful of a lands, the USA - 


nH 


Cc 


UMrH DTH HHP 


we have no serious coz inte. There are numer th take our 

off such contemplation - for instance, the ja 7 7, they gather to 
howl at us and last Saturday night one visited my roor (Needlese to 
say, I was roundly hooted for reporting the occurrence until Gen. Wolfe went 
to his desk and found jackal foot-prints all over it.) Another diversion 

is a certain bearer's wife and numerous childred who daily wait for us at 
the gate, present long formal written plens, and weep creat floods of tears, 
wailing like a thousand bansheece all the while, because he stole a carton of 
cigarettes andxtkatxwa reg from Maj. Freret and has been thrown in jatl for 
two years. This latter item has got so acute that we all went down to the 
police and told them that a great error had been made, that one of us had, 


unbeknownst to Maj. Freret, given him the carton of cigarettes and that we 
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that he be released at once. So far we haven't got him 
1 be worth going to the King Smperor if necessary to get this 


n and her tribe out of our hair. * * * 


he following report bas on two-week stey in the Kunming 
‘ oS a 3, = 
1-Chengkung area of 1 month of January, plus ez 


discussions with peorl 


er are 


eH 


thet China is at present almost c letely cut o 
of the world there are many 1! 


uw 
°o 
A 


ttle irritations and minor 
fficulties connected with service in this theater, such as a total 
4 


= 


lack 
let perer, or almost any other kind of paver, not to mention the 
ce of liquor. At the same time there are many compensatin 

to make service in China bearable. 


ia?) 
° 
rome hs 


a) 


) 


ct 


great scenic 
And the people, in st con o those of 


part friendly, hoepitat , energetic 


Ht 


72) 


During the winter monthe the weather is much like th 
U.S. { Colorado), with widespread storms and heavy cloud 
, considerable rain, and temperatures Tenging from chill 
d at Kunming, and quite cold - g ori at 
however, even at the 6200 ft. 
bly lov uan for New Delhi at the same 7 
: not absolutely essential. 


ntra 


to be almost unbearably 
9sely comparable to the 
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rrounded by mot 
located in a broad 
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Kweilin, on the other hand, while only about 350 feet above sea level 
and situated on an almost level plain, is made quite hazardous for flying 
by the fact that the entire area is studded with grotesque cone-shaped 

srojecting up from 890 to 1500 ft. above the level of the plain. 

All of the towne of this area are colorful and interesting places to 
visit, at least once, though the usuel filth and foul odors prevail. There 
are limited resources for personal supply needs, such as soap, tooth brushes, 
and razor blades, but at exorbitant prices. There is very little in the 
way of souvenire and the prices are out of all reason. Amusements are ex- 
tremely limited but there is usually at least one good hotel, club, or 
restaurant in each town at which it is safe to eat a dinner of Chinese food 
(with chopsticks). The hotel at Kweilin, the LaKung, or Laixung, has a good 
dining room. There are two modern motion picture theaters at Kunning which 
show recent American talking pictures, in English. As in India it is ex- 

sely important in China to eat only hot, well cooked foods and to drink 
hot tea or boiled water. The water in China is much less rezliable 

in India, being universally contaminated. The vege also are 
much less safe than in India because of the standard practise in all China 
of using human excrement for fertilizer. 


Due to the rur ‘ ic 


A 100 rupee Indian no F worth about 30 dollars U.S., exchanzes 
| 


n Kunming at the presen r 40 to 43 dollars U.S. The U.S. dollar 


exchanges, in turn, 00 dollars Chinese, or CN, at the present rate in 
Kunming, or about 70 dx rs in Kwellin. However, prices are even more out 
of proportion than the rate of exchange. A fifth of Scotch, not always 
obtainable and never really reliable, since diluted or poisoned whiskey is 
smuggled in from the Jap °ccupied areas, sells for 75 to 250 dollars U.S. 
dollars Chinese). In Chinese money one tangerine sells for 10 
an embroidered handkerchief of mediocre quality 80 dollars, a s 
scarf 350 dollars, a fur coat 14,000 dollers, etc. An averace meal 
for exauple, will cost: Soup 40 dollars, steak 150 dollars, 
dollars, and coffee 40 dollars. It will be obvious that an ordinary 
nner costs, American money, ab 
ually obvious that China is not the t ° n rven- 
to send baék home. 


wa 


e 


uPrr 


the most rigid gasoline restr ne d the almost total 1 
travel in China is very t There is almost 


MH HH 


ry 


of Jeeps is extremely 11 
nseqt 0 , s around an airport or head 


J 2 
is conducted largely on funming and Kwellin ther 
t which makes two t town each evening at 


officers twice a 
3 the bus is so 
find even standing room. There is 
of any kind to the town of Chengkung from the field. 
important factor in maintaining morale and requires addition 
to provide entertainment at the fields. At all fields where we visited 
there were reasonable good G.I. movies at least every other night 


{form requirements are conventional, wool in winter and cottons in 


summer. Field jackets or British type bush jackets are okay anywhere, 
including downtown. 
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It ig not permissable to carry small arms or side arms to any of the 
towns in the China theater. At the sane time it is extremely important 
to provide for safe storage of small arms since they are at a premium in 
China and thievery is a very serious problem. 

Eieuor, ot th fo nese rice wine, is almost unobtainable. 


~sgeer, 


There i on of beer or whiskey (or gin) such 4s is 
provided in India. the purchase of either Scotch or 
Bourbon locally is both expensive and dangerous as an official warning 1as 
been posted throughout the theater thet the Japs have distributed a stock 
of liquor in properly sealed and labelled bottles which 1s diluted and in 
some cases actually poisoned. 


Food and lodging throughout the China ter are provided by the 
Asia Service Corps (W.A.S.C.) without cnarg her than the full amount o* 
the ration allowance ($21.00 per month). food and lodging are about 
on a par with transient accomodations in India, with notable exceptions, 
such as an almost complete absence of butter, use of Chinese tyve comforters 
in place of G.I. blankets, very slow laundry service, etc. One dig advantage 
te that, due to the scarcity of transportation, housing is not 80 greatly 
dispersed at in India, with iiving quarters much more convenient to the mess 
and working buildings. Also, although the water in China is foul and bad 
smelling and cannot even be used for tooth brushing unless polled, there 
is provision for hot water eveywnere for shavine- 


Personal equipment items for this theater should be the same as on tne 
previously supplied for India, with a few exceptions. At least two 


‘et! 


of winter underwear should be taken to China. 

Limited supplied of soap, shaving cream, toothpaste, etc. are availabl 
sn an intermittent basis throughs the P-X, Clothing needs, with reservat 
as to size and quantities, can also be supplied on an internittent basis 
through the local QM sales stores. 4 ration of cigarettes is avatlab 
through the P-X at the rate of a pack a day, or one carton every ten 


ntioned earlier, G.I. blankets or mattesses are not available, 
Chinese cotton ticking and pad being substituted. Therefore it ts 
ortant to bring an air mattress if possible. These are reported 
to be available through Air Corps supply back in the U.S. If so bring them 
along by all means (and bring along two extra for us if you can). 


following should 


stay: 


pencils, cigarette lighter 1 flir i , safety 
ht batteries and bulbs, soap, hd yes, tooth powder, 
shav cream, razor blades, face lotions, supplies or prescription 


medicines, 


Other suggested items are: 
sod personal notebook (wcket type), and supply of Small 
sonal radio set, preferable battery operated. Belt hook or belt holder 
433 


oy Scout or hunting type. Small gas lantern will be helpful 
ywhere in China. 
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APE AND 


Excape and evasion work through the CBI theater impre 
snotty and nerally poor, especially as to what is being dc 
under the direction of Washington to date, through MISX, 
escape and evasion work in the China sector is reasonably 
point of evasion. Of course escape is an inapossible proposit 
seems thet much too little effort has been given to this prob 


on, d 
en 


alarly unfortunate that escape and evasion effort has not 
8 theater in view of the know difficulties concerning 
n operating against the Japs and over Jap held areas. 
the one bright spot in the whole picture is the high 
evasions by comb crew members forced down in Jap 


something like 80 to percent we were told. 


hi 
4 
i 


Our earlier talks with Major Willcox, MISX officer for the I 
sector, have now been supplemented by discussions in China with 
MISX officer for the China sector, and with Col. Williams, 14th A.F 
his assistant, Major Smith, i wit vis, S-2 of the 308th 


we believe he will be of fu 


New Delhi a further discussion was 
make considerable progress 


courses in escape and evasion 


H 


briefing of our combat crews 


i?e) 


ie wise to discuss Escan 
lowing observations a 


foe eo all oo | 


Actual escapes by prisoners of war from any Japanese P e considered, 
r all practical purposes, impossible. This is obviously especially true 
of Japan proper. In addition to the cruel treatment, close s rvision, 
obvious difficulty of a white man making his way unaided an 
there is the further report that pris 
ten wi the understanding that if any one of the 


erour 


of 
ining nine prisoners are immediately 


communicat ior 
soon be operat 
further de 

htrich rISX offi 

for work in the areas 


obvious need for a 


Ee 
4+81 


nm along 


very important p 


ection with Jap interrogetion. 
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to follow the Geneva Convention code, despite the fact th: 
not recognize it, and to give only name, ranks, and serial nunt 
there are so many 

licos and Maj. enh deli 
veneva procedure should be revised with respect to interro, 
Jpase They believe our men should cooperate with Jap interrogato: 
that an "intelligent" job of talking by our men may give them a 
chance for their lives without 


Geneva 
r bearing before Jap 
is to show courage and dignity together with respect 
above all that we should hold our temper under all 


taken before a commanding officer or hicher authorit The reason for 

this 1s that the lower officers are usually the more brutal, the higher 
officers more likely to follow the Bushido code of resvect for a courageous 
enen) To maintain a sullen silence or to displey temper is said to in- 
furiate most Japs in any case. 


to deliberatel; 
believed 1 
iclally encou 80m 
Thi 
throu lashington and ie certai tmo impor UB. 
mmle reasons we should have a strai y re cur men will 
mtinue our investigations along such 1 I 


Seton a 


— 
o 


MH aH om n P et 


The evasion record in China is excellent, almost phenomenal. It is 
reported by the 14th A.F. that 80 to 90 per cent of their crew members 
who survive landing in Jap hled areas of ( ly to 
lines. Some fantastic rescues of U.S. comb crew members have been ma 

om under the very noses of Jap tro : Chir In 

ne wae forced down within amile and a 

» yet the five surviving crew 


guerrills 


4 


the very carefu 


ical evasion 
le for thez 


treatment o soners by the Japanese should be stressed to 
as an added hem to evade capture at all or any cost 
There is of a high percentage cf torture and killings 
prisoners taken. Th now ly ris fact should increase the deter- 
tion of our me 
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W6Lh1 — VALCUL Ce Si eas 


Tem, CT TON 
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The following information is presented primarily for casual 
coming to the theater in advance of their units. Much of the informat 
however, and especially the equipment list, should be of val 

officers. All officers travelling by ATC are advised to ob tai 

ATC travel booklets at the earliest poseible time, 

entitled "Pilgram's Progress", ich gives a detail 


for the trip. 


For the sake comments are ir 


The dangers and discomforts of the trip by al 
than by boat. Nevertheless they are wearing, 


and each individual officer will do well to keer 
the bueinees ahead or otherwise well occupied, ana 
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made to keep track t 
vary wid 
that an 

overeating, 
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towne and cities euch as Karac nd Calcutta. New 
but the people are dirty everywhere. The sight 
dung patting it into 
will shock the more senaitive 
may b encountered at 
ld beggars, nakec, lind A universal sullen, 
tude by the people who, at the sar t lose no opportunity tc 
or overcharce, is most irritating. At night, for those quartered 
requently seem that a convention of jackals is 
the tent flap. One must prepare himself to keer 
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mind on his job rather th 


lived like this for many 
them, but to help fight a war. 


JHALTH PRECAUTIC) 


Certain mininum health precautions should be observed en route 
in the Theater. Travel fee & at best under any circumstances, 
conditions in India will strange and difficult in many respec 

water is quite rare. n sowe places, as at Karachi, weter la) 


available for short periods three times a day. able, 


are a peculiar Indian style about three degress less ortable than an 
cot. Toilet facilities frequently consist ¢ the bed, or 


in a little closet connecting with the sleeping arter Ir "bearers" 
h 


swarm everywhere, sweeping floors with dusters" wetering the 
: pots frox ander the beds 
mblen, 


following minimum health precautior 


Get plenty of sleep. 

at first, than to be in 
Eat carefully, regularaly, 
or approved eatin 


only in 


the Karachi Krou 
fruits and vegetabl 
when eaten in an Ar 
Take minimum mosquito precautions. Sleep under a moscu 
at all seasons an ons. Don't believe 
bearers who will assure you that the mosqv 
lies carry a variety of strange, 
G@iseases. Sleep under a net and 
darkness use the 
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2d officers should allot all but about 
n sr ordinary living expenses. 


dollars to themselves 


It is easy to send money howe, if 
Finance Office or by Postal Monéy Order 
game). 


fficers here ahead of their units will probably be on theater per 
which is three dollars per day in India. This is in addition to the quarters 
provided in transient camps or hotels. ( ry such officers will have 
about ninety dollars per month for food and 


a4 will average about five rupees per day. That is ab 
The arrancement where officers are quartered inh 
an plan, five rupees per day, eat it or not. Where sta) in 
wips or travelling, the mess is usually one to two rupees ner meal 
one to two rupees per nig): The to will rare , 
about two 
aonth expense 


Indian 


leans around 


pect to serve unde 
the form of American 

llara ea * 
iollare in 


nev 


Laundries are 
for transmitting t¢ 


is a serious inconver : mo with poison k or poison ivy 
and affects the same peop “ poison oak. It is caused 
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*History of the 413th Signal Company Aviation 


The 413th Signal Company Aviation, with one hundred and seventy four 


enlisted men and five officer, drifted into the Port of Bombay at Dallard 


oomoay at .a-- 


thirty seven days on the U.-S.N.'7. Mount Vernon, unwelconed > 

pleasant odors which reached our nostrils and amazed at the conglamoration 
of filth, poorly kept buildings, crowded wharfs, beggars by the droves, and 
a humidity which was already becoming unbearable. The first turbans we saw 
weren't as picturesque as we had imagined - the Indian's dress appeared 
dirty, old and ragced. In one body we knew we wouldn't like India, yet, in 
one body we all left the ship for that first six hour pass in the city of 
Bombay on the first of April. In the meantime, we were relieved of our 
fatiguing and frictional duties as ship guards; our tour of duty, thirty 
seven solid days and nights, was finally completed. We were decidedly re- 
lieved to be able to touch mother earth again, and to stretch out our legs - 
be it on the lands of Indie or not. 


It is almost apparrent that few men enjoyed their pars in Bonbay. 
There had been 100 many strange things - too many strange looking folk. 
The diseased gave us a feeling of uncleanliness; the beggars kept us won- 
dering whether we should be sorry and give them something, or walk on and 
say, "Thank God for the United States of America." Our first meals in 
Bombay were ‘snatches’ for the most part, bananas being the most popular 
edible and bad ice cream coming in a close second. Many of the men ended 
their brief stay at the Red Cross canteen near the ship, sitting there 
talking about who got gypped the most and by how much, and "How the Hell 
are we ever going to get used to this rupee, Anna business?" Nearly the 
entire company was back on board long before the passes were concluded. 
This was, although having been a miserable environment for 37 dave, the 
nearest to our homeland that we could now reach. 


nn 


UMH HHH H PO AZ 


On the second day, we debarked - filled duffle bags and all our be- 
longings, minus a number of losses from ‘slickers' on the ship, and an 
immense appetite for "Let's got there, wherever it is, so that we can take 
it easy for a few day." Those Indian trains were as amusing as a slapstick 
comedy and helved us forget the realization that we had to sleep on the 
hard boards, tiered four high. After the Red Cross had lined up beside us 
to cater their cookies and cold drinks to an already famished aggregation, 
we were off - not in a trail of dust, however, but idling mile after mile 
beside beggars along the tracks, the amounts seemingly increasing as we 
progressed. Never have we seen so many youngsters (some of them could 
barely walk for their age and physical build, yet a cigarette was welcomed 
in an undescribable manner). 


Our train had no schedule - it just ran on until someone up in a 
poorly devised control tower ahead informed us that a “recular" was due 
any minute from ‘suck 'n such’ a city. Those so-called ‘regulars’ really 
did arrive any minute, as we had been told, but the minute in question 
was any one of the many which accumulate to make up twenty-four hours. In 
our G.I. book of India we leaned that time was an unimprotant element in 
this strange land, and that if an Indian said he would meet us a five o'clock 
one evening, it meant anywhere from five until midnight - now we knew 
book meant; it wasn't merely picturesque speech. 


*History of the 413th Signal Company Aviation, dated 31 March 1944, Twentieth 


Air Force. 
VEU 
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It wasn't bad enough that we had to sleep with our clothes on, plus 
tightly fitting leggings, but the mess set-up was exceedingly poor. We 
wasted many precious hours waiting in line at dirty, crowded railway 
stations for poor meals. Cleaning facilities for our mess gear were even 
worse - but we lived, and our company suffered eurprisinely little disentary 
and other ill effects. Our malaria control discipline was excellent - no 
one would think of forgetting his repellant at sundown, nor would we allow 
windows to be opened, while freon bombs were used ‘by the nunbers'. 


We arrived st a particularly larce city (Nahiti) on the sixth, and 
were left etanding in the station nearly all day, while our amusement was 
pitched high at the odd-acting natives. Not only were we amused when we 
probably shouldn't have been, but our sympathies were aroused when victims 
of venereal diseases and lepers approached the cars for gifts. One of the 
most "entertaining" spots of the program presented by the Indians at this 
station was a hair-pulling, kicking, slapping fight between Gypsies - the 
female of the species - loud in their brilliant (yet soiled) attire. Had 
any of us seen a couple of sisters in stateside fight as these girls did, 
we would have made it our duty to do something about it, but here it was 
amusing and brought cheers from the GI's as one ‘pugilist’ overdid the 
other in an especially sound whack on the posterior or had managed to pull 
out an exceedingly large handful of black, etringy and greasy looking hair 
by the roots. Previously someone had mentioned "This must be the country 
God forgot" - and now that statement was increasingly becoming a reality. 
Anything hitherto could happen, and happen it did! 


wn 


Finally we departed from this station and in about an hour we had 
reached a most dismal looking and bleak outpost. Our thoughts need hardly 
be described, for we though that this was to be our home from now on. How 
ever, we were taken by surprise. The 413th wasn't to remain here, but was 
to continue on =- to where, no one knew! Everyone save our personnel left 
the train, while we kidded the unluckies from the windows and brought on 
& supply of ration which seeed to be sufficient to last for at least a 
couple of weeks. Speculation naturally rose to a new ebb as we departed 
from the outpost, and unmindful of actualities, we pictured ourselves in 
China, Burma, or Assam - and eventually Tokyo itself! 


Me aH nn Oo eea 


With the commanding officer of our organization ae the train command- 
er (and we had many more cars than we occupied), we again returned to the 
station where we had spent the whole day in. Tragedy faced us immediately 
upon rolling into the yard - our locomotive had run over an Indian. One 
leg was completely decapitated, yet he was living there beneath the wherle. 
Our boys were n allowed near the scene, and we posted a guard to keep 
them away, even though most of the men were unaware of what had happened. 
In the States an incident of this nature would have brought every Tom, Dick 
end Harry to the scene in curiosity, but in India the passerby takes a 
glance and continues on his way. 


This same railway station wae our lodging for the night, and it was 
here that we first noticed countless numbers of Indians sleeping on every 
box available, on the pavement, in corners and in every vacant nook and 
corner around - for many of them evidently have no homes. Among these 
wanderers were many children, some as young as four and five years of ace. 
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Without a medical detachment and even without a clear knowledge of 
where we were going, we departed the following morning. As serious as 
the situation might have been, nevertheless we were almost enjoying our- 
selves, being amused at the antics (and natural habits) of the Indians 
alone the way, and seeing the sights never before realized. On Good Friday 
we were stopped at a siding ‘somewhere in India' for a long time, and it wae 
that spot where we all partook of wine which had suddenly appeared from no- 
where amongst the rations. With the wine we all turned domestic, ana 
although water was at a premium, many men managed to save enough for shaving, 
cleaning underclothes and sponge-bathing, using the G.I. helmet to another 
untold advantage. 


On the eighth we were abruptly awakened at about 0400 = evidently we 
were where we were supposed to be. In double time, practically, we had 
unloaded ourselves and most of our equipment and were packed into G.I. trucks, 
driven through the streets of what we leaned later was Khargpur, and were 
econ in the midst of a rising sun and our camp. Breakfast wasn't human, 
what with hot cakes, syrup, sausages, hot coffee, it was just too good to 
be true. We all though this might not be such a bad 'deal' after all. One 
more ride in trucks after breekfast hurried us to the Signal Area of Hijli, 
and were ‘tanded the keys' to twenty-two buildings, plus a lake - our home 
for God only knew how long. 


On the following day, Easter Sunday, we introduced ourselves to the 
(Compoundc", Headquarters, XX Bomber Command, to personnel from stateside 
who had beaten ue over, and to the neighboring British troops. Some of us 
attended Chapel but more of us set to answering letters which had cropped 
up on us in Bombay - all of us shared the limited supply of fresh water in 
an attempt to finally clean ourselves up. 


On the tenth the 413th officially began operating, or constructing for 
operations, for the headquarters of the XX Bomber Command - and, with sus- 
picion of malaria surrounding the state of affairs, our first man entered 
the hospital (dysentery then proved more ‘popular’ than the dreaded malaria 
as the patient's record reached our headquarters), 


As we were further acquainting ourselves with mosquito netting, limited 
water and long treks to the Headquarters Squadron mess hall, we were also 
commencing a gigantic tack in the communications section at the componnd - 

too, learning as an oddity, that the compound was formerly a prison 
ice housed the seemingly most popular figure in India, Mahatmas Gha 


first inspection by the Commanding General came on the 20th of 
wae ‘pretty successful’. Personnel was rather provoked at the 
having tc hold inspections when in oversese poets, but we grad- 


ned that such would be evident and needed in this sone of foreign 


Our own mess hal] wae under construction when we arrived, and we in- 
mediately set to work hurrying it up, meanwhile messing with hendquarters 
squadron. Our first meale in our own mens hall were eaten ‘from a squatting 


: - {i = ‘. - . “ 7 
Editorial commen I /? Reed Sass, Historical Officer, XX Bomber Command/ 
*T.7 Ant ” ~i 
Falee data". 
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position’, men positioning themselves on the floor, on the scarce benches 
and on boxes which could be found here and there. We had no tables nor 
chairs, and the cooks had to prepare food on concrete with holes cut in 

the flat top, using chercual as fuel. ‘Sur field ranges were inadequate 

for all-cooking purposes. Eventually, however, the cooks constructed 
shelves, pastry racks and other cooking aids in order to turn out a better 
meal. About five months after our arrival, the charcoal stoves were dis- 
continued as we had finally acquired an additional field range and a number 
of extra pots and pans from Quartermaster. Up until the sane time, fresh 
meat was unobtainable - we ate rations and much spam. Even at this period 
our ration menu differs greatly from that which is prevalent in the calcutta 
aren. 


Up until just recently fresh eges have been only a dream, but now we 
are provided a just amount, aiding the morale and the stomach situation of 
the men in the outfit. Repetition of meals was exceedingly prevalent up 
until now, and even yet we are very limited in diversifying our orders. 
Eggs and French toast are served for breakfast at least three times each 
a week, while Vienna sausages, spam, corned beef and salmon is a ‘must’. 


We have no steem table and therefore mess personnel has had quite a 
time attempting to keep food warm on the serving counter. Progress is now 
being made on the much-needed table, from salvaged parts obt«ined at the 
air strip. Steam tables are badly needed in order to keep food inviting 
to the men, as this type of company works on odd shifts and the time allot- 
ment for serving of meals covers at least two hours for each meel. 


w 


The dining room itself is fastly taking on a homey appearance, with 
renovated floor, artificial ceiling, new paint, masonite table tops, ash 
trays, etc. 


Another difficulty run into was keeping food from spoiling and the 
ice situation. At first the men were drinking water at about 90 degrees 
temperature - and had to like it. All the ice we were able to get at first, 
which was very little, was obtained from Cleutta. Added to this discontent 
was the all important fact that our groceries could not be kept because of 
lack of cooling system. A great amount spoiled continuously. 


The ice situation has recently changed with the construction and com- 
mencement of operations of the new ice plant at Salue - our ments and other 


perishables now are kept well, and the men always are provided with refresh- 
ing cold drinks at every meal. 2 35 


UHH MHnH> eee 


During the summer months one of our drivers collided with an Indian 
civilian riding a motorcycle. The enlisted man was road-testing a quarter- 
ton, four by four Ford at the tine. The civilian ran in front of him from 
a side road without giving werning of such approach, and the cease was in- 
vestigated by Army officials who found the Indian in the wrong. * * * 


) 
| 
—— 


The Wire Section bas had 'fun', though, if you want to cell it fun or 
humorous incidents. m night one of the boys started to climb a pole and 
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was nearly to the top when his hand came in contact with a rought moving 
object. Thinking the object was a snake, he jumped from the pole, without 
injury, and closer observation proved the 'cobra' to be a harmless lizard - 
the trouble-shooting continued. On another occasion, the men were shooting 
trouble on a line out to the base. The boys had never been cut on this Lins 
previously, so they began walking the distance. Flashlights were at a pre- 
mium and one of the men fell into a hole. He was fortunate enough to grab 
the root of a tree and pull himself up. More close examination revegpled 
the hole to be an abandoned well, approximately 30 feet deep, with pieces 
of debris floating around in it. And then there was the case of the bats 
one of the boys was up on a pole which housed one of our outside terminal 
strips and, upon opening the can, found three bats and a lizard all very 
indignant about the whole thing and aroused at the soldier boy's interfer- 
ing with their home and ‘young 'uns' - while our man became amazed at the 
advantages of a mere can on a pole. * * * 


Relations among radio sections and our Allies have been very indirect. 
We have occasionally helped them with their eauipment and when they lacked 
trained ~ersonnel, and we have handled communications for them. These have 
been, however, isolated cases. 


Climate and terrain have been uncomfortable to all in the radio units 
because we've had to go to work in the heat and in the rain, and the road- 
riding has been none too smooth. Mechanics have had additional struggle of 
fixing keying lines in the mud, in the heat, and in the tangled undergrowth 
of the jungles. These repairing trips were made on several occasions only 
because some Indian, through ignorance or cussedness, slashed through the 
keving cable to obtain himself a piece of wire to use as a belt, a rope, 
line, or something else of an unimportant neture. 


On the 15th of September we celebrateca being together as a group of 
personnel for two years. We had, as individuals, been working and playing 
together for two years since the activation of the 390th Signal Company 
Aviation in Walla Walla, Washington of the fifteenth of September, 1942. 

At Camp Pinedale, California, we hed been reallocated and assigned to the 
duties originally scheduled for the 413th Signel Company Aviation - they 

in turn, exchanged for our title and duties. Helping us to celebrate in 

the decorated mess hall was the Commanding General, Major General Curtia E, 
LeMay, and his executive officer, Brig. Gen. John E. Upston, and other hich- 
ranking officials, intermingled with Junior officers and men alike. It was 
@ mammoth affair, and festivities ran on and on until the wee hours cf the 


UmMHtHHonde> er aaa 


norning. 


In October our first men were sent to Rest Camps at Ranikhet and Dar- 
Jjeeling, and closely following this procedure were men on furlough seeing 
the sights of Indie. Three day parses heave been granted men every month 
since our arrival, and all men are given at least one day off a week, if 
possible, in order to prevent war fatigue. Our recreational program has 
been immense and succeseful - the softball team carried the base champion- 
ship; the volleyball team came in a close second; we have entries in the 
boxing shows; and right now our two touch football teame are riding the 
crest of the upper brackets in the base league. Variety in entertainment 
is also our lot, and we provide men for musical programa in the area weekly. 
Our day room is the best on the post, furnished with one thousand dollars 
worth of fine furniture, radio, ping pong tables, public address system, etc., 


and we even pride ourselves of a bar in “Duration Den", as the recreational 
room is called. * * * 
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*HISTORY OF HEADQUARTERS SECOND AIR TRANSPORT SQUADRON (MOBILE) 


1. At 0001, April 22, 1944, the Second Air Transport Squadron (Mobile) 
became activated, to begin her helping hand in the war effort of the United 
States of “nerica. Lieutenant Colonel Clyde A. Ray assumed command of the 
Squadron at Homestead Army Air Base, Homestead, Florida on the above date. 


Little did the men realize that, as of that date, they were des- 
tined to see practically the whole world. 


While activation date was April 22, 1944, plans and personnel were 
moulding into this day practically one month previous. Flying Officers, 
Ground Officerg, Crews, and all types of personnel thet go to make up a 
flying unit were called in from all over the United States to become part 
of this unit which was and is destined to play an important part in the over- 
all war effort of the United States Army Air Forces. 


Men began trickling into Homestead Army Air Base, Homestead, Florida 
from the fifteenth of April on till the fifteenth of May. 


Before the Commanding Officer lay the tremendous task of moulding a 
unit together within thirty day. Could it be done? To take three hundred 
and fifty men who had never been together before and weld them into a wit 
able to go over seas and do her part in the war effort seemed an impossible 
task. It had been done but once before. Well it could be done, as was and 
is being proven every day since that eventful April 22, 1944 when the Second 
Air Transport Squadron (Mobile) began its’ historical career with the United 
States Army Air Forces. 


And so begins the saga of the Second Air Transport Squadron (Mobile). 


2. Our firet month we will call chapter nwsber one, which, deals with 
our tenure of duty in the states, the formation of our unit into a smootn 
working organization. 


Squadron Headquarters was set up in one of the buildings easily acces- 
sible to all. Squadron Operations under the very capable leadership of 
Captain Frank Sylvester and Captain Robert Hawley was set up in the Base 
Operations Hangar. 


Um H aH none wea 


The first few days took up processing and was a rather tiresome if not 
monotonous job. Soon the Squadron began to take shape and look like an 
organization rather than a group of men wandering aimlessly about without a 
definite purpose in mind. A large amount of credit for this can be given to 
Captain Ralph L. Stevenson, the Squadron Adjutant. Within two weeks he had 
performed the almost unbelievable task of having three hundred and fifty sen 
working together as a very efficient unit. 


Life at Homestead, Florida was very interesting and always we were at 
an edge waiting for the day that would eventually come, Deday. Everything 
possible that we micht need overseas was thought of. A washing machine, 


*Headquarters, Second Air Transport Squadron (Mobile) dated 15 August 1944 
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in the event that we should be someplace without facilities for washing 
our clothes, a refrigerator, pressure cookers, Special service equioment 
and countless other things that would make life easier. The Lucky Strike 
Corporation gave us two hundred thousand cigarettes. On the seventeenth 
of May, the Officers held a final shindig and get together at Winnie's 

~ Riptide in Miant Beach. An vbat = time wae head by all! The enlisted men 
were also given special passes and transportation into Miami for their 
final blowout in the States. After this date we were restricted to the 
Base and we knew that D-day was not far off. Much hustling and bustling 
around took place. Lt. William Davie took a trip to Ohio for Tech supplies. 
Ships were going all over the states picking up our last minute wants. 


And then on the twentieth of May we were alerted for immediate shipment 
overseas. And so it goes. Twenty four hours later the ordere came and 
after Church services at midnight, twenty C-46s' with Lieutenant Colonel 
Clyde A. Ray at the helm lined up on the runway at 0200, May 22, 1944, ready 
for the unannounced destination. Engines were started; they spit and they 
fumed, as if to show that they were mad at leaving the states, and still 
madder at the enemy that they were soon to run across. 


At precisely 0200, Lieutenant Colonel Ray's ship sped down the runway, 
ready for the longest single, complete, thorough movement in the history 
of the Army Air Forces. In but a few seconds he was on his way, circling 
the field and off into the darkness of the night. For the next one hour 
and forty minutes (every five minutes) a Second Air Transport Souadron (ib) 
G-46 took off for an unannounced destination. Rumors were rampant as to 
where we were going. It could be India, it could be Europe, it could be 
Russia. No one knew but everyone felt thet they had the right idea. And 
then to our great surprise our pilots opened up the secret orders and we 
were destined for Deversoir, Egypt. Many many thousands of miles away. It 
seemed as thouch all the things we had read and heard about from the time 
we were eight or nine years old were going to unfold right before us. Truer 
words were never spoken. 


wm 
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And so begins the second chapter of the saga of the Second Air Transport 
Squadron (Mobile). 


3. Our first leg of the journey was from Homestead, Florida to Borinquen, 
Puerto Rico. And even though with approximately twenty men to a ship already 
fully loaded down with equipment, the ride was very confortable. Both of- 
ficers and enlisted men were more than pleasantly surprised with Boringquen 
and a very enjoyable relaxation period was had by all. However it was not 
to be our fortune to spend any more time than necessary at any stop along 
the route. And at 0200 the following morning we were winging our way once 
again to Atkinson, British Guiana. From there we sped onward to Beles, 
Bratil and from there to Natal. And then we all realized that the coming 
hop was the most exciting. We held our bDreaths, as here was the hop that 
everyone talked about but few had had any experience with it. It was to 
be a hop over nothing but water from Natal, Brazil (the jumping off spot) 
to the "Rock". Ascension Island, somewhere out in the middle of the Atlantic 
Seean. The fact that but a few months previous this trip would have created 
history did not phase any of the men whatsoever. Everything was being taken 
in stride. The Pilots were as cool as could be. Their coolness gave 6 note 
of confidence to all the men who did not have the knowledge of what a tre- 
méndous hop this was to be. Well, twenty ships took off from Natal, Brazil 
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beginning on the night of the twenty fourth and twenty ships hit the “rock" 
right on the button the following morning. Remained there but long enough 
to gas up and away we were again. This time our destination was to be Accra. 
Also a very long hop over water. Accra was the first stop in what we would 
all term the foreign lands. It was on the Gold Coast of Africa. From there 
we took otf for Maduguri. Thais leg nearly proved to be fatal and was our 
only mishap of the whole journey. Six of our planes were told to land at 
Kano. This took place at about 1000 on the twenty seventh of May. At 1400 
we were told to proceed to Maduguri and join the rest of our Squadron. While 
on the runway, one of the ships got out of control and careened madly down 
the runway. Lieutenant Frank Arlaskas proved the first hero of our unit 
when he succeeded in getting his ship out of the way of the oncoming monster 
and saving forty lives in doing so. No one was injured, thanks to God, and 
we continued on our merry way. We spent the night Maduguri and the follow- 
ing day visited the native town. It was very interesting but we all hoped 
we were not going to be stationed near such a villace. The following nicht 
we took off for Khartoum, Anglo Egyptian Sudan, And from there we were to 
leave for our final destination. Without an illness, without a serious mis- 
hap, the following day we arrived at our final destination, Deversoir, Egypt. 
Exactly nine days from leaving the United States of America. History had 
been made and the United States Army Air Forces had one more unit to be ex- 
ceedingly proud of. So ends the story of the first long journey made by 

the Second Air Transport Souadron (Mobile). We jumped out of the shins, 
happy that our trip was over and were ready to settle down to a calm aray 
life on the banks of the Suez Canal, not far from Cairo. But we were to be 
agreeably or disagreeably surprised in the near future. 


ure 


So begins the third chapter in the short but exciting life of the 
Second Air Transport Squadron (Mobile). 


4. Deversoir is known as the Country Club of the Middle Eastern 
Theatre. That it was. The weather was temperate. Swimming was in order 
daily in the Suez. A shuttle ran twice daily to and from Cairo. We were 
all able to see the pyramids and other main points of interest and educa- 
tion. 


Within forty eight hours after landing we were operating efficiently 
as a Squadron. Movies were held nizhtly in an open air theatre. The Red 
Cross served coffee and doughnuts nightly to the enlisted men and they had 
en excellent Service Mens' club. The morale of the unit was very high. 
The Officers’ had a fine Officers’ club. All in all it was a splendid 
set-up. 
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However there was still a question as to what and whereto our mission 
might be and where it would take us. The Commanding Officer went to Casa 
Blanca to secure information regarding our mission but reached no definite 
conclusion. And then tragedy struck in a mild manner. One of the enlisted 
mens barracks burned to the ground destroying all their personal belongings. 
Here the Red Cross came to our help and secured the men the necessary toilet 
articles and items that were sorely needed. Mail became muddled up, due to 
APO changes and we did not receive mail for many weeks. Still the morale 
remained high. Then when everything was going smoothly, one evening about 
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2100, orders came to proceed to Kalaikundha, India to carry out our mission. 
That night proved to Lieutenant Colonel Clyde A. Ray and to all others 
interested in the welfare and guidance of the Second Air Transport Squadron 
Mobile) that we were realy an efficient, smooth working organization. We 
completely loaded our shipe thet nigh in the darimess and bid farevell to 
the wonders of Egypt that following morning. A perfect take-off was made 
and we were no enroute to the land of mystery and enchantment. So concludes 
the third chapter in our Squcdron memoirs. 


5. The trip to Kalaikundha, India was uneventful with the exception 
of two historical siguts. That of the Holy Land and flying over the Taj 
Mahal. We stopped at Iran and also at Karachi, Indie. Then from Kerachi, 
India we headed for our final destination (temporarily). En route Captain 
Jules Prevost, our genial engineering Officer, becase quite 111 and for a 
few days it seemed as though we were going to lose a very good and valuable 
man. However good fortune stayed with our unit, as it had from the day we 
activated and he rejoined us once again in perfect health. 


So begins the fourth chapter in the exciting travelogue of the Second 
Air Transport Squadron (Mobile). 


6. Life came to Kalaikundha, India on the fourteenth of June, 1944, 
Things were in a great muddle upon landing. First off, we did not know 
where we were going to “chow”, second we did not know where we were going 
to sleep; and happy menortes of the States and Deversoir were running wikily 
through our minds. So we bitched and we moaned as all soldiers are expected 
to do and proceeded to get our chow and find a place to sleep. That was our 
firet experience in Kalaikundha. 


ne 


On the following day we proceeded to start the ball rolling. Souadron 
Headquarters was set up on the line as was operations. A branch exchange 
was set up where a man could cool his whistle after an extremely warm day 
of work. Some of our early days in Kalaikundha were spent under a tempera- 
ture of 130 degrees. Within a couple of days things were back to normal 
and we were once agein operating as efficiently as conditions would warrant. 
The Engineering section was operating twenty four hours a day to “keep en 
flying" and our mission had begun. Constantly there was traffic from here 
to Chengtu, China via the "Hump." Within a matter of but a few weeks our 
Squadron had surpassed the record of any previous organization. In most 
cases it was the mot thrilling experience the pilots and crews had ever 
had. Flying over enemy territory with the possibility of a few Zeros on 
your tail was and is no joke. The first mission of the Second Air Transport 
Squadron (Mobile) was and is to carry fueld and supplies to China. The main 
item is gasoline. Generally the men make five consecutive trips over the 
“Hump" and then back to Kalikundha for a brief rest. The system has since 
been changed whereby the men go direct from here to Jorhat and then over 
the "Hump" to China and after a ten hour rest period, return to Kalaikundha, 
where they are made ready for another trip over. A mild epidemic of malarie 
broke out amongst our radio operators and five of them were knocked down. 
Our Plight Surgeon, Leslie M. Lisle, has done an exceptional job in the 
medical care of our organization. 
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And then the “Rains Came". What we had read about in the sixth and 
seventh grades in our geography classes about India and the Monsoon; 
finally came to pass and realism was once more brought before our eyes 
through the mysterious life of the Second Air Transport Squadron (Mobile). 
it reined and rained some more. Some of the tents were flooded away. 

But still we came back for more and then we were given the order to move 

to a new area on the field. Once again our mobility was proven and we 

set ourselves up in quite fashionable quarters. At present date things 
are running smoothly. But two ships have become Clases-26 in our operations 
over the "Hump". We are hanging up a record over all operations that will 
undoubtedly never be surpassed. All the Pilots want, ie to be able to keep 
flying. They would fly twice as much if they were allowed to. And so this 
date, just one week lacking four months of our activation of the Second Air 
Transport Squadron (Mobile) we take leave temporarily of the thrilling saga 
of the greatest mobile unit in the United States Army Air Forces today. 


e/ Horace H. Gaffney 
t/ Horace H, Gaffney 


let. Lt. A. Co 


° 
Historical Officer 
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*HISTORY OF HEADQUARTERS SECOND AIR TRANSPORT SQUADRON (MOBIL=) 


The (Mobile) seems to have left our address and we have become more 
or less permanent party at Kalaikunda Army Air Base. So be it; we have 
become accustomed to staying in one place and as tne field has changed 
considerably for the better since we have arrived, we have no complaints. 


During the month of August our total trips over the "Hump" fell to 
155 trips. Our previous trip total for a month had been 206 trips. The 
reason for the drop is due to the fact that the length of our missions had 
been increased approximately 40%. Inetead of loading at Jorhat and taking 
our load over, we were loading at our home field and just stopping at Jorhat 
long enough to gas up. This met with disapproval in many minds but to no 
aveil. So we continued on fulfilling our mission and doing an excellent 
job. 


As we are now in the midst of our mission for the USAAF, it would be 
well at the moment to give a little description of the actual mission that 
a crew participates in. The usual hours of takeoff from Kaliakunde are 
from ten at night till ten in the morning. The crews are awakened and 
given one hour to report to operations. Their ship is fully loaded with 
the gasoline they are taking to China and after clearing through Base Opera- 
tions they are ready to go. Actual flying time of this mission from Kalai- 
kunda, India to Tsinching, China is approximately 9 hours and 30 minutes. 
The usual route is from here to Jorhat where the ship is gassed and the crew 
usually stop and eat at the line mess. This takes about ean hour. And then 
the takeoff to the final deetination. The total time for Jorhat to China 
is apporximately 5 hours. About 30 minutes after takeoff, the crew put on 
their oxygen masks and from that time until reaching China about forty minutes 
from destination they are worn. Usual altitude for flying is approximately 
16,500 and it gets extremely cold. Sometimes you fly at 20,900 and over. 
It is the most thrilling, hazardous journey in the effort of the USAAF today. 
Nearly all the time you are flying on instruments and are not able to see a 
thing. The clouds come in handy however, as there is always a possibility 
of meeting a Jap. It has happened, Some of the thrilling experiences that 
have happened on the Hump are having both engines cut out. Through the 
Grace of God, however, they come back in. Secondly, icing up to such an 
extent that you are constantly losing altitude and have to throw your druns 
of gasoline overboard. It is something you will never forget, to see the 
crew tie themselves to the side of the ship at 20,000 feet and open the 
hatch and start rolling these big drums of gasoline overboard. It gives 
one a feeling of apprehension to be at 20,000 feet and seeing the boys throw 
off the pay load. It makes you wonder if now the time has come and you are 
geing to have to bail out. That is a feeling--20,000 feet, ice cold, breath- 
ing from an oxygen tank and wondering whetier you are going to parachute 
through that cold thin air. So far after 532 trips over the Hump to this 
dey, we have not hed to jump. Thank God and may it continue. Upon arriving 
at the field, kmown as A-1 in China, we are met at the ship with transporta- 
tion to either the mees or the Hostel in which we stay. On first making 
these trips, the boys could hardly get there fast enough in order to have 
some of the “eggesees" that have been sadly lacking since leaving the States. 
leo one of the features at this field is the hot shower you are able to take. 
A Chinese coolie fills five gallon bucket with hot water, and then you turn 
on a sprinkler system on the bucket and get a nice warm shower. Then for 
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* History of Headquarters Second Air Transport Squadron (Mobile) dated 26 


September 1944 
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the Pilots and crew it is usually time for relaxation. They usually "hit 
the sack" or play some poker and as a rule, in the evening, there isa 
movie. Some of the Loys go ints cre ef the villages close by. That is, 
Old Tsinching just off the runway, or New Tsinching which is across the 
river and is only reached by taking a sampan over the river. Both these 
villages are interesting and an education to us who are fortunate enough 

to visit them. There is one nice place to eat in Old Tsinching called 

the "Stork Club," very different from what we have at home but them it is 
diversion. You are able to get roast duck, roast chicken, chow meins, and 
those that wish, can partave of the old “liquid spirit" in the form of 
Chinese wine. It ien't too bad but due to its sweetness you do not drink 
much of it. The Chinese are very friendly to us and constantly put their 
thund in an erect position and give us Ting Hao (Very Good.) Then upon 
darkness, the boye return to their hostels and go through once agein the 
game routine that takes place over on this side of the Hump. Those that 
are "going out" are usually awakened anywhere from three until six in the 
morning and prepared for takeoff. If you are fortunate enough to leave 

in the early morning just before or at sunrise, you get the thrill of your 
life. It is usually clear and the scenic beauty ie more than this writer 
can excress. The mountains that seem to touch the sky, covered with snow 
and ice look like diamonde sparkling in the early morning sun. You see 
little villages or a single hut on the top of a cliff or peak and you wonder 
how on earth those people living there get supplies or how they live. Some 
of then, undoubtedly, have never visited civilization. And still life goes 
on. You see the winding rivers many thousand feet below that look so small 
that they resemble creeks that you used to look for pollywogs when you were 
a youngster. On a clear day it is very seldom that a trip gets monotonous. 
If there is ever a Shangri-La in this world, our boys fly over it. Then 
after about four hours on the return trip you land at Jorhat and once again 
are prepared for your last leg home. The average of our pilots in trips 
over the Hump so fer runs about 25 trips which is a tremendous average. 


wn 


Only second to the thrill of flying the Hump comes the thrill of 
flying "special missions" from our base at Tsinching, Chine on up into 
the advanced forward area. These missions run practically to the Jap lines. 
It takes a tremendous amount of courage to fly our ships (without guns or 
armor) into nearby enemy territory and always the possibility of being 
attacked by enemy aircraft. Lts. Groseoehme, Paxton, Klasmier, Arlaskas 
are just a few of the pilots who have flown to within a few miles of the 
Jap lines to take supplies and parts, thus enabling another wounded super- 
fort to again be airborne for another raid. One of our C-46's has been hit 
by Japanese bombs and its wings were badly snot up. However, at this writ- 
ing, it ie airborne again. 
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We would like to take time for a moment to pay the pilots and crew 
sembers a tribute. 


Seldom, if ever, in the history of all the Air Forces of the world, 
have a group of men undertaken such a dan,erous mission. It seems nearly 
iupossible that a man has so many qualities and steadiness about him that 
he cen go on taking these trips day in and day out. No signs of fear, 
although apprehensive, they are always smiling as if they can't wait the 
thrill which awaits them on every trip.. There is always something new. 
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The round-trip is approximately 20 hours and about 18 of them are under 
constant pressure. But our boys, each and every one of them are unques- 
tionably some of the greatest pilote in the world today. Our hat goes off 

to each and everyone of them in extreme admiration for the remarkable sincére 
job that tney are doing to preserve the type of life that we love to live. 

We are very sure if the people back home kmew the extreme hazards that these 
boys are under, the fellows would be the cream of the Air Forces unon their 
return home to the States. We can't express fully the admiration that we 

all have for them. 


Now back to the Squadron. On the first of September, the enlisted 
men had a grand opening of the Squadron club. Here they serve drinks and 
it given the boys a chance to relax after a hard days work. Everyone has 
settled down to a normal daily routine and the morale of our unit is just 
about as good as any unit in this or any other theatre. Everyone gets 
along well. There is a very friendly feeling between the Officers and m- 
listed Men. Sport between them are always excellent contests to watch. 

The men have a fine day room and all in all there is not much that the boys 
could want. 


Effective on the first of September, all our first pilots becane First 
Lieutenants, Capt. Hawley, Chief Pilot, was promoted to the rank of Major as 


wes Capt. Frank Sylvester, our genial Operations Officer. Two ground Officers 
were also promoted; 2nd Lt. W. Simmons and 2nd Lt. Walter French became First 
Lieutenants. 


uw 


As always, a bit of sorrow is intermingled with all your happiness to 
make life what it is. And sorrow and tragedy struck our Squadron on the 
8 Sept 44. Lt. Dave Hayden, Pilot, F/O Francis Johnson, Co-Pilot, 5/Set 
Okie Venable, Crew Chief, Corporal Charies Cooper, Radio Operator, and Corp. 
Paul Kenny, Ass't Crew Chief took off on a mission from Kalaikunda to China 
in the early morning hours of & Sept and have never been heard of since. A 
finer crew was not in our organization, and while they are probably in an- 
other world today, they live keeply in the hearts of the men in the Squadron. 
Undoubtedly they have joined other Air Heroes who have given their lives 
attempting to secure and preserve the happiness of their fellow men. There 
was a bit of irony to this tragedy. Corporal Paul Kenny, Ass't Crew Chief, 
had never taken a trip over the Hump. And as far as he was concerned, he 
wasn't. And then, as all men are, he wished to secure the thrill that his 
fellow friends have had and decided to take that Journey which was to be 
his last. And so to you five men who have gone to the land where you can 
watch over our men who are flying, we will never forget you, and thanks 
from the bottom of our hearts for helping us fulfill our mission in this 
great struggle. 


— 
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On the twenty-second of September, the base opened the base Officers’ 


Club. We had all contributed 30 rupees for its building and it is really 
worth considerably more. On this night, once again, the Second Air Transport 
boys got together and really had a good time. We are now entering our sixth 
month since activation and fifth month overseas, and we can truthfully say 
that a better bunch of fellows could have never gotten together in one group. 
Occasionally there is bitterness and sarcasm, but show us a group of men that 
doesn't happen with. And yet, even though there is an occasional outbreak, 
pinned down, every man in the squadron would do anything for each and every 
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man in it. We are all just a group of men banded together to doa Job 
(our part in this evolution of history) and we feel that under the leader- 
ship of our Commanding Officer that we are doing that job. 


/ Horace H. Gaffney 

/ HORACE H. GAFFNEY, 
Let Lt., Air Corps, 
Historical Officer. 
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“oThe BATTLE for 
Va 


Guam, largest of the Marianas Islands,is 
situated little more than 1500 miles from 
Tokyo. The island, about 32 miles long and 

10 miles wide has an area of approximate- 
9S square miles or about three times that 
Saipan. Due to ite size, good harbor, and 
strategic location, Cusm became the most im- 
portant single island on the roed to Japan 
and ultimate victory over the Japanese. Head- 
quarters for Fleet and B-29 operations in the 
Pacific, it has three large Superfort bases 
and numerous Naval Air Fields. 
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The battle for Guam, 
toughest in the Pacific, w 
im tent waged by U.S. 

Un and cammanders 
suam campalig 


i) 


COMMANDER OF AMPHIBIOUS 
Rear Admiral Richard L. 
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ations led to this decision. From the 

peeing Japan's industrial system, in- 

lags ed number of onal. workshops , aqateeren 
2 th 


inst these areas. In addition it was hoped that the 
nsity fires started by the various incendiary bombs 
spread to the priority targets located within the large 
‘owever, these factors by themselves were not sufficient 
er the most important considerat ion 
ie possible a concurrent change 
Urban area attacks, do not require the same 
sombing accuracy as precision targets. Therefore, it 
desired destruction could be accomplished by 
hods even when cloud conditicns completely obscured 
; the weather obstacles could be overcome. 


further decided to attack by night with individual 
bombing at altitudes ranging pode 5000 to 8000 feet. 
The chier advantages offered by this method were the followin 


increased bomb load, resulti 
n flying and climbing to very high 


ectiveness by reducing 
engines and other ¢ 


low altitude involved the risk of 
was felt that the advantages 
fighter strength would outi 


five night attacks asai.st major J 
within ten days, comiencing with th tack 
th March against Tokyo. In this ten day 
35, one of which, the 31th, was 
lispatched 1,595 3-29 sorties 
us of bombs from altitudes averaging 
urban areas, and i 3 
nd highly industrialize 
the missions 01 
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180 square miles of industrial urban areas of Japan were 
burned out. The industrial productive capacity of 61 cities 
a population of 21 million Japanese people 


602 major war factories were destroyed or severly damaged. 
This included aircraft factories, oil and fvel installations, 
arsenals, stell plants, and other industries. Not included, are 
the thousand: of small feeder factorics destroyed during in- 
cendiary attacks. 


159,862 tons of bombs were dropped on Japanese targets. The 
Air Foree averaged 1193 tons DAILY on Japan during the last three 
months of operation. 


Over one micsion tons of Japanese shipping were destroyed 
by Air Force Mines, The 20th Air Force flew 1782 sorties and 
iropped 12, 99@ mines in this campaign which seriously curtailed 
Japanese water transportation and harbor facilities. 


33,047 Bomber and %,381 Fighter sorties were flown against 
Japane 


we 
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REOCCUPATION OF GUAM 


The campaign in the southern Marianas wes extended to Guam about the 
middle of July, Guam, of course, was a different story than Saipan or 
Tinian, The island, largest of the Marianas, had been an American possession 
until the Japs seized it after Pearl Harbor, Guamaniane were Americans, 
and proud of it. 


The terrain of Guam wes rugged and mountainous, particularly so in the 
southern part, offering excellent cover and protection to tne enemy in the 
numerous caves and brush areas, The islend, about 32 miles long and 4a 1d 
miles wide, has an area of approximately 225 square miles--about three 
times that of Saipan, Geologically Guam consists of two distinct and dis- 
eimilar parts, In the north it is a raised limestone plateau, covered 
almost wholly by dense low vegetation except where it has been cleared away 
for farming or for defense purposes, In the southern half there is a range 
of volcanic peaks towering at one point to about 1,300 feet, On the western 
shore it drops off abruptly into the sea with short and steep valleys run- 
ning to the rocky shore, There are, however, many small sandy bays, divided 
by rocky points, The eastern shore, though bordered with steep cliffe and 
exposed to the ocean swells, slopes more gently, with larger valleys and 
big streams, rone of which is navigable, 


The population of Guam in 1939 was about 22,000 persons, less than 1,000 
of whom were Americans, mostly naval personnel, The remaining inhabitants 
were largely native Chamorros, who have elways maintained a friendly attitude 
toward the Americans, As the Japanese have held Guam only since its capture 
by them on December 10, 1941 (east longitude time), there has been no time 
for them to build up on the island e populace similar to that at Saipan, 
where the majority of the people were Japenese immigrants and consequently 
hostile to the conquering Americans, 
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Guam was the first American territory captured by the Japanese and when 
conquered in the campaign wes the first sirable inhabited possession of the 
United States to be retaken from the enemy. The island's small garrison 
of sailors and Marines wes overwhelmed by the Japanese two days after the 
attack on Pearl Herbor and the survivors, including five women nurses and a 
larce mmber of American civilian construction workers, were taken prisoner, 


Possession of Guam, little more than 1,500 miles from Tokyo and the 
Philippines, gave to the United States one of the best harbors in the west- 
ern Pacific and, with Saipan and Tinian provided excellent facilities for 
air bases dominating large areas of the western Pacific, Occupation of the 
southern Marianas also increased the isolation of tne Japanese bases in the 
western Carolines, bypassed and virtually neutralized by repeated bombings, 


The campaign in the southern Merianas was extended to the island by 
United States assault troops who made landings on the 2lst of July and on 
Tinian three days later, Both islands had been neavily bombed ead shelled 
by our air and eea forces for many days in preparation for the invasion, The 
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eir ar. sea bombardment of Guam wes one of the heaviest and most sustained 
ever conducted by our Fleet in the Pacific, Carrisrebased planes bit the 
island with bombs and rocket projectiles for 17 consecutive days before tne 
lendings--627 tons of bombs and 147 rocket projectiles on the day before the 
assault, Surface craft, including battleships, snelled enemy positions on 
Guam daily for a week, Thousands of tons of shells were mriled on beach 
defenses, gun positions and other Japanese installations along the western 
coast of the island, particularly in the area between Agana, the capitol of 
Guam, and Orote Peninsula, site of the major airfield, 


Simultaneous landings were made at two places on the west coast of 
Guam early in tne morning of the 2lst by assault troops of tne Third Amphibi- 
ous Corps, Elements of the Third Marine Division, veterans of the Bougain- 
ville invasion, went ashore in the vicinity of Asan, just east of Apra 
Harbor; First Provisional Marine Brigade, which includes such famous units 
as Carleon's Raiders, landed sear Agat, south of Orote Peninsule and Apra 
Harbor, The assault waves proceeded with precision, permitting all attack 
units and tneir weapons, including tanks and artillery, to be landed as 
Planned, Some mortarfire was received by the initial waves on the beaches 
@t Agat prior to landing, but on the beaches to the north, between Asan and 
Adelup Point, wortar fire did not commence until after several weves had 
landed, 


(ol 


Good beachhesds were secured at both esseult points with very moderate 
casualties among the attacking troops, As our Marines moved inland. how 
ever, resistance stiffened, especially at the northern beachhead, which was 
subjected to heavy mortar fire tnroughout much of the day and nig.:, Early 
in the morning of the 22d, the eastern sector of our northern beachheau was 
heavily attacked by the Japanese from prepared positions at Chonito cliff, 
which rises sharply from the beach between Adelup Point and Agana. Fo: a 
short time the situation wes critical, but the attack was broken up with the 
assistence of artillery, navel gunfire and air strikes, 


uu 
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On the right flank of the northern beacnnead consideratle progress wes 
made early in the assault and by evening of the 23rd, the third day ef the 
invesion, Piti town and all of Cabras Island had been occupied by the 
Marines, From Capras Island, which forms the upper arm inclosing Apra 
Herbor, our ertillery could dominate the harbor and Orote Peninsula, which 
forms the southern boundary of Apra anchorage, Troops of the Third Marine 
also controlled the roads between Apra and Agana and one of the trails 
leading to Mt, Tenjo, the highest point in this part of Guam, 


Japenese troops during the first night of the invasion of Guam Also 
strongly attacked the beachhead at Agat, south of Orote, Here the First 
Provisional Marine Brigade, reinforced by elements of the Seventy—eevexth 
Army Division repulsed the enemy attack, killing 268 Japanese and destroy- 
ing 5 tanks, On tne following day our troops expanded the beachhead in all 
directions, capturing Mt, Alifan and extending the flanks widely on both 
sides, Orote Peninsula end all the Japanese defending it nad been cut off 
from the rest of the island by the 2étn when our troops pressing north from 
Aget crossed the base of the peninsula and reached Apra Harbor. The gap 


-2-. 
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between our two beacncheads wes closed on tne 25tn when our forces from Asan 
and Agat made contact on tne east shore of the hartor, tms giving tnem 
control of about ié miles of coastline, Tne American lines on the O5th ex 
tended from a point about midway between Bangi Point and Facpi Point, south 
of Apra Harbor, in @ general northward direction acroas the base of Orote 
Peninsula, along the eastern shore of Apra Harbor, then east as far as Adelup 
Point, The line was reported to have extended inland as much as three miles 
at some places, probably in the area east of Agat, The Japanese appeared to 
be strongly emplaced at the base of Orote Peninsula and in the sector between 
Adelup Point and Agena, Both of these areas and the enemy's rear had been 
subjected to continued heavy shelling by surface craft and frequent attacks 
by carrier planes, 


Japanese strength on Guam wes believed to be about the seme as that of 
Sa..-s garrison, but the troops were reported to be of better caliber and 
supplied with new equipment, It was inoushs that a considerable pert of 
Guem garrison was stationed in the sy,ra cerbor area and on Orote Peninsula: 
these were virtually © .olated from the main enemy force eround Agana and in 

her parts of the isiand's interior, The Japanese had already suffered 


neavy casualties but, as in the Saipan campaign, they resisted to the last 
man, In the first 5 deys of fighting on Guam, Japanese dead numbered at 
least 2,400, Our casualties were light on the first day, but at Guam, as at 
Saipan, heevy resistence developed after tne beachheads had been established 
and our troops started inland, Through the 25th our losses numbered 443 
killed, 2,366 wounded and 209 missing, 


The backbone of Japanese resistence on Guam's southwest coast was broken 
on the 26th when our invasion forces fought off two desperate early morning 
countereattacks - one by the enemy troops trapped on Orote Peninsula, tne 
other by the Japanese who had been stubbornly blocking extension of our left 
flenk toward Agana, In severe fighting during the night of the 25th and the 
pre-dawn hours of the 26th, at least 2,400 Japanese wers killed before our 
troops broke up the attack and drove the enemy back, 


Troops of the Firet Provisional Marine Brigade, which had cut across 

the base of Orote Peninsula the previous week, trapping an estimated 2,500 
Tepanese, fougnt off the attack launched during the night of the 25th, kill- 
ing about 400 Japanese and destroying 12 tanks, At dawn the following morn- 
ing, American forces moved out on the Peninsule which was pounded hard by 
ship's guns, carrier planes and artillery, By nightfall tney had geined 
nearly two miles and were in outskirts of the Sumay naval base, on the 

rthern shore of the peninsula compressing the remants of tne enemy forces 

n Orote into the narrow limits of the tip of the peninsula, 
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On the following three days slow progress wes made against the Japanese 
defending Orote from pillboxes and dugouts, but other units of the First 
Provisional Marine Brigade expanded their beachhead well into the interior 
ana slong the southern flank, In the center of our line, opposite Apre 
Harbor, our troops on the 28th smashed inland 2 miles to take several mountain 
peaks, including Mt, Tenjo, while to the south an advance of about & mile into 
the interior was made in the region east of Bangi Point. Having consolidated 
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their lines, our Marines and Army troops on the 29th drove completely across 
Orote Peninsula, capturing the airfield and Sumay town and clearing the enemy 
from the entire peninsula, Capture of Orote gave us unopposed contro! of Apra 
Herbor and an excelient airfieid site, 


Meanwhile, Marines of the Third Division on the left flank of the beach- 
head east of Adelup Point were attacked before dawn on the 26th by an estimates 
6,000 Japanese, The attack was probably launched from the blackened ruins of 
Agana, ageinst which the Marines had been exerting pressure for several days, 
Large numbere of the enemy infiltrated our lines and at one point a few of them 
penetrated to within 100 yards of the landing beach, These were soon liqui- 
dated, The front line was strongly engaged but was never broken, and after 
dawn the attack was repulsed, with the aid of planes, The number of Japanese 
killed in tne fighting at this point was not less than <,000, 


Slow progress was made in the Adelup Point sector, facing Agana, fol! ow 
ing the enemy counterattack of the 26th, but by the 26th the Japanese had 
been driven from their strong positions just east of the capital and our 
troops were within half a mile of the town, Little change in the situation 
occurred until the 31st, though our patrols were active beyond the lines, 
probing the enemy's defenses east of our forward positions halfway across the 
island east of Apra Harbor, On the 29th and again on the 30th our patrols 
crossed to the east coast without meeting the enemy, On the 31st, A v.ican 
troops drove forward to capture Agana and reach the east coast on a wide 
front below Pago Point, this cutting the island in two, Patrols were active 
in the southern part of the island and reported finding only stragglers and 
small scattered groups of Japanese, The remaining Japanese had apparently 
withdrawn into the northern section of Guam, altnough the mountainous terrain 
of the south would seem to lend itself better to lasteditch fignting than the 
rolling plateau country of the north, A large force of Japanese was reported 
in the vicinity of Mt, Santa Rosa, on the east coast approximately 5 miles 
southwest of Pati Point. The enemy troops in this srea, which on the lst was 
pombed and shelled by naval planes and ships, was said to be badly demoralized, 


Our lines at 1800 on the let excended from the beach about a miie east 
of Agana to the eastern edge of Pago Bay, on the east coast, Our troops were 
nearing the western edge of Agana airfield, Mopping up operations were in 
progress in the southern part of the island and were completed on Orote 
Peninsula, 


po cM Mes Mo oe ell © = 


Japanese casualties continued to mount, By August lst, 6,7 enemy dead 
had been counted, while only 48 prisoners had been taken, Considerable enemy 
equipment had bee. destroyed or captured, including 34 tanks, 37 75—mm guns, 
20 5-or deinch guns, 15 S inch guns and many motor vehicles, Our troops also 
captured 50,000 gallons of gasoline, whicn was used by American forces, 


United States soveriegnty was reestablished on Guam on July 27tn through 
@ proclamation by Admiral Chester W. Nimite, read by Gen, Geiger's Cnief of 
Staff at « flag raising ceremony, The Americen flag wes hoisted to the top 
of a white metal pole in the shadow of Mt, Alifan, formally proclaiming the 
end y more than two and a half yearse' occupancy by the Japenese, 
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After capturing Agana, Guam's capitol, our forces commenced a concerted 
advance that on the 2nd swept over Tiyan airfield, east of Agena, ani a number 
of smaéli villeges, Snemy resistance siiffenec at times, being particularly 
strong along roads and traile, where hastily constructed defense positions 
were set up, A brief delay in our advance was encountered iu the vicinity or 
Mt, Berrigada, a 674-foot peak which dominates the eastern coast of Guam, but 
oy -orition was soon overcome and troops of tne 77th Army Division continued 
their sweep up the east coast, Meanwhile, Merines of the Third Division 
captured the inland village of Finegayen, e junction for several roads lead~ 
ing north, Yigo, just southwest of “t, Santa Rose, was captured on the 7th; 
large stocks of ammunition, transport equipment and other supplies were taken. 
Our troops in capturing Yigo, stormed and overwhelmed very strong defenses 
protecting the approaches to Mt, Santa Rosa, where the Japanese had apparently 
concentrated moet of their troops, This area was repeatedly attacked through- 
out the week by our carrier planes, On tne &th, by a rapid advance in the 
center, whicn carried our troops within a mile of the coast, the Japanese 
forces were almost cut into two groups - one in the vicinity of Ritidian 
Point and the other et Pati Point, In tne day's forward push, Mt. Sante Rose 
was captured; with its loss the Jepanese were deprived of their main source 
of water, On the following day, enemy forces were swept from Ritidan Point, 
and all tne survivors of Guam's Japanese garrison were surrounded in e smell 
pocket in the Pati Point region, 


The Japanese epparently effected « complete withdrawal of forces from 
the southern part of Guam before our forces cut the islend in two, for vuirols 
combing the mountains in the south report finding no onemy troops, 


All ground opereétions received daily support from our cerrier aircraft, 
which attacced with bombs, rocket projectiles and machine gun fire on enemy 
positions, troop concentrations, stores and motor transport in sreas behind 
the lines, 


The total of counted enemy dead on the 8th reacned 10,900. 
occupied by United States troops in the vicinity of Yigo however, a large 
cemetery was found with evidences of recent mass burial of Japanese dead, 
indicating the total wes much higher than could be determined by count of 
bodies left on the battle field, <A Pacific Fleet communique on the ird 
revealed that United States casualties through August lst toteled 6,273 — 


N22 a 


1,022 dead, 4,946 wounded and 305 missing, 
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Most ot the civil population was apparently now safe inside our lines, 
he 5th, Admiral Nimits reported that approximetely 22,000 civilians hed 
ad refuge within American-controlled territory, Only a small number of 
tives remained in the northern area still held by the Japanese, for the 
1940 ceneue of Guam's population listed e total of 23,067 innabitante. 


Organized resitance ended just before midday on tne 19th after American 
forces overwhelmed the Japanese force holding out in a small pocket at tne 
northeastern tip of the island, At the end, many of the Japanese fled into 
caves or into the orush instead of dying-in suicidal attacks, as tney did on 
Saipen, Brig, Gen. Lemuel C, Shepard, commander of the First Provisional 
Marine Brigade, was quoted as saying that the Japanese have been known to 
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withdraw from positions for tactical reasons but "never to run for their lives 
like these enemy stragglers on Guan" 
snipers, stragglers and smell sisi W searching out enemy troops, 


our £ found in one 


Japanese, 


ofet about 7OO.LO0 dead 
oaet a 3000400 dead 


In the thre@eweek campaign, American Marines and Army troops suffered 
7,247 casualties - 1,214 killed, 5,704 wounded and 329 missing, A totel of 
10,971 Japanese dead were courted by our troops through the evening of the 9th, 
the day before resistence ceased, In that time our troops captured 86 
prisoners end interned 7 Japanese civilians, 


The reoccupation of Guam was not a battle of sizeable opposing forces, 
but a contest of wits and fighting skill. usually in the dark, The Japs had 
favored night infiltration tactics in all their Pacific campaigns, but on 
Guam they exploited them to the full, 


By dey men fought a war of mud, guns and tanke; by night a war of nerves, 
when each rustle, each dull snap of a twig, was e danger signal, 


You dozed, fingering your rifle, alert for the slightest sound that was un- 
familiar and nostile, If you were alone, the tension was magnified, The whole 
world of living, friendly guys were somewhere beyond reach, You were one guy 
alone in s little foxhole of gooey mud, 


The heavy eir, dam to 
1 asleep, One eye always open, ready for the sudden tmmp- 
: drop of a silent enemy who might lunge without warning, 


If he came, the struggle was savage and short, You slugged him with ea 
butt, you kicked him in the groin as soon as your eyes distinguished 
the darkness, He grunted or he screamed, You tried to throttle him; 
ma could use your rifle in a mrry, you shot hin, 


In the morning you found yourself next to a corpse whose face always 
looked olank and maskelike in death, A stunted, stiff little man, with or 
witnout eye-claeses, whose fighting ability wasn't as cood as his stealth, 


That wee Guam - a succession of muted encounters in the night, a series 
abortive batties by day. Soldiers of the Battle of Guam have ean electri- 
r of struggles in the dark, sleepless nights when tney squirmed 


reenized resistence ended on Guam, we could take stock of our 
the most viciously fought campaign of the Pacific wer, Ovr 
victory had ite reverberetionsa in Japan, we knew why the entire Tojo cabinet 
resigned after Seipan end Guam were lost, 


Exploitine Guam to the full wes the sext step, ‘The airfields ned to be 
rushed through, so thousands of service troops poured in frur the -é@weilen 
Telends, 
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Guam became & massive naval base, advance headquarters of the Pacific 
Fleet. On Harmon Field the Liberators and Superforts roared in past vig 
Ca-54 transport planes of the Air Transport Command, Guam, like Seipan, wes 
the sir gateway to tne Philippines and tne Orient. 


tas 


To the men who arrived in the wake of battle, this rapid development 
wes part of a job, To those who fought for the Marianas and then moved on 
to new battlefields, it wee the work that gave meaning to their victory. 


The service and garrison troops ynew the part they played, The miles 
or war materials lining the roads, the acres of trucks, tre warehouses 
crammed with food, clothing, supplies, were the key to success on other 
islands - Iwo, Anguar, Peleliu, Leyte and finally Okinawa, 


Through the Marianas passed the fresh troops who would fight these 
battles and through the Marianas came the wounded in hospital srips end 
transport planes, 


Guam was 3,340 miles from Oam, but only 1,267 miles from Tokyo, The 
daring amphibious blow of the war nad paideoff. 


UM rd tH nner wea 
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Savage fighting with armored and armed 
thousands of the natives until by 
t sixteen hundred (1600) natives left, 
hem on the remaining islands. 


y ancrease 


islands, 
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he BATTLE for SAIPAN 


13 June 1%5 - Beginning @& intensive ais snd naval banber 
une 19,5 - Mineeweeping ani reconmaissame of landing 
Demolitian Teams cesried at. 15 Jume 195 - D Day 

isicons land at CHARAN-EANOA at OF%0. lan 3 oppawitia 

Teeasteance developse io Jum i%5 - d/th lufeantry Lavisiaam 

ead 


ture ASLITO (ISLEY) Airfield. Mitire sovthern par 
cepting NAFUTAN POINT, in U. Ss hands. 20 June 1%5 - 
MAGISIEMVE BAY. Reinforcements land. Ppurt 
Tj; reminder of farce forms for attack to 
lery destrqed. Spotting planes begin opemtia f 
22 June 1945 - amy PB47s begin operating fran ISLEY 
ach slopes of MT. TAPOTCHAU and take 


uly 1%5 - GARAPAN falls. 

falls a5 demoralized may be, 

1 Secmd Divisia withdra 
Sia takes over left flank. 
fierce *Banzei* unterattack on 27 
Smemy penetrates 0 yards with heavy casueltica 
both sides. Graimd retalmao by dark. July - 
Atteck resumed with 2nd Divisia@ repl ne 
the 27th Divisia@ on the left. Rapid 
advances during the day. ¢? 
Rapid advances wade until 1545 
when all orgenized resistance 
eu Vigorous sopping up 
operations to clear Jap 
anese fram caves end 
hills continue for 
many days. 
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19 FEBRUARY - Three Marine divisi 
ith little opposition, 
outhern end of Air Field 

reached Mt. Suribech 
on the open slopes of t 


he airfiel 


D PLUS 1 - Jep counteretteck 
Regiment swings to thr 
D PLUS 2 - Jap counteratt 
goth Regiment attecks S 
eched the base at 15 
by carrier planes. 
SD PIUS 3 - Slow progress by 
whips hit by att ing f 
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EARLY HISTORY 


ne Volcano Islands - or the Kazan Retto - were discovered in 1543 by ber- 
nard de Torres, @ Spaniard. Later visits were made in 1673 by an Englishman 
and in 1805 by a Russian. Secause of the inel ¢ overy, Spain claimed 
jurisdiction - but this and other claims were never backed upe Not until 1567, 
the year that the Japanese came, were there any colonists on the Islands. 


By 1891, Japan had a firm enough grasp on the Volcano Islands to incorp- 
orate them into the Ogasawara (Bonin Islands) Branch Administration, Foreigners 
were forvidden to land on the islands, and the Kazan Retto lapsed inte obscur- 

m 


ity from the outer world. 


Iwo Jima = the largest of the Volcano Group - was the only ae.and suiteble 
for any relatively large population. Records show that in 1943 there were 1,019 
civilianas on Iwo - farmers and fishermen from tne Japanese homeland. About 
121f the population worked at the sulphur plant and mines and the other half 
operated twelve small sugsr mills scattered over the island. From Feoruary to 
May, when the sugar cane was rine for harvest, men from the sulphur plant helped 
at the sugar mills. The island's only major exports were sulvhur and sugar. 


the civilians lived at Motoyama, the only important village on the 
re the sulphur plant was located; the site of this village is now 
vered by Central Airstrip. The rest made up the villages of Kite 
sami Buraku (South Hamlet), Higashi Buraku (East Hamlet) 
et). 


The islanders lived in small simple houses; the walls were of wooden frames 
covered with pandenus leaves; tin or galvanized iron was used for roofing; floors 
were of woods, covered with matting. The heavy rains provided a fairly adequate 
water suoply for the colonists out some families with only one stcre tank would 
run low during the dry spelis; better equipped families then pooled their water 
to aid the distressed. After tne military overran the isianc, water became & 

ious proble Examination of the dead revealed masses of Sulphur in the Tntes- 

drinking water obtained from tne local weil's was believed to be the cause 


point view of illness were colds 
typhoid, para-typhoid and vacillary 
The records show only 
The 
rts were 
lement 


was under the jurisdiction of rc d ] 1 was sent 
Under hig were leaders of th tr South, East, and West Sec 
numerous and heavy. 
All civilians were evacuated in the summer of 1944. Work was discontinued 
at the sulphur plant on July l2th 1944, and et the sugar wills sbout the sage 


time. After thet, Iwo was strictly a military base with a Japanese Army-Navy 
garrison totalling 25,000 at the time of our invasion. Most of the buildings 
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were torn down by 1e military after the civilians irft; tne 
raids. Prior to the invasion, gasoline 
as @ fuel for motor vehicles. 
GSOGRAPHICAL DATA 
Of volcanic origin, Iwo Jima is a pear-shaped island, 4g miles in length, 
and, at ite widest point 2g miles, comprising a total area of 4,650 acres. In 
the northero part of the island there are maximum elevations ranging from 340 
7 feet; in the southern sector, Suribachi Yama has an elevetion of 


of Iwo are steep and rocky ‘ north while in the south there 
are 2 of coarse, volcanic sand. hroughout the island, vegetation 
is sparse - only low grass and small scrud erowt! The surf is turbulent when 


the wind is ia excess of 10 miles per hour. 


. aap 
temperature ranves from en average of 62 F. in January to an average 
in August. During the summer months, temperatures as high as 95° F, 
are not uncoauon, The rainy months ere April, May, and June; the typhoon sea- 


son is from September to November. Average annual rainfall is 60 inches. 


The last time Mt. Suribachi erupted is not know. The Mips claim that it 

was Silent during their 50 odd years of occupation, although from February i6th, 
three days before the assualt, until Yeoruary 23rd wnen Old Glory was plented 

on its summit, the “yama" undouotedly received more fire from our naval units 
than it has dished out seismologically. However, seismographs have had a work- 
>ut from the slight earthquakes on Iwo. The last time was 7 years ago when the 
ground being prepared for the addition to the South Airfield was broken in sev- 
eral places. Another suodterranean explosion occurred in the vicinity of the 
South Airfield in 1933 and left s large hole. The following day, after the steam 
had settled down, men were avle to enter the cave for quite a distancee Too, the 
Sulpur pit along the west shore that is now being used as a refuse dump nes erup- 
ted frequently, emitting great lava boulders. As tar as can be determined, none 
i 


F 


the caves or labyrinthine tunnels on the isiand were cuilt until after the 
first American air raid, June l 


nous snakes, spiders or tarantulas. 
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two months prior to D-Day, Iwo Jima had been bom 
shellings were launched by surface vessels of the 
re D-Day, the Awerican air and naval assault on 
tory of warfare. The Fifth Amonibious Corps Lan 
General Harry Schmidt, USMC, hit the beach at 9 A.M. 
This force was comprised of the Fifth Marine Division, c 
Keller B. Rockey, USMC; Fourth Marine Division, commanded by 
ifton Cates, USMC; the Third Marine Division, commanded by Major 
skine, USMC, and some 10,000 Army antiaircraft, amphibious and 
commanded by Major General James E. Chaney, USA. Cver 800 
& made the invasion armada. 
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Ageinst every conceivable handicap - surf conditions, ankle deep volcanic 
sand, lack of tactical surprise, and in spite of massed Japanese gun, mortar 
and machinegun fire - these American troops by nightfall had secured a firm 
beachhead on Iwo. Then followed twenty-five days of the most vicious fighting 
in the archives of our country's wart. Enemy forces entrenched on the slopes 
of Mt. Suribachi, on the southern tip of the islend, offered 6 f opposition 
to Marines scaling theses heights. On Februery 23, 1945, Old G y s raised 
atop Mt. Suribachi, and Marine forces continued the drive toward the northern 
sector of the island - an offensive measured daily on the right flank by yarde. 


ffering fierce resistance with heavy small arms, rocket and mortar fire 
from caves and heavily fortified pillboxes, the Japs were slowly compressed 
into the northern portion of the island. On March 16, 1945, organized enemy 
resistance was declared to have ceased - nevertheless, remnants of the enemy 
garrison trapped in the ncrthwest corner of Iwo continued to resist with small 
arms, machineguns and mortar fire from caves and spider-trap foxholes. On 
March 26 command of Iwo Jima was nanded ocer to the Army Garrison Force, and 
the long and steady mopping-up phese was begun by the 147th Infantry Regiment 
of the United States Army. 


THE PRICE OF VICTORY 


The many rows of white crosses in Iwo's two American cemeteries give mute 
ev.dence that the price of victory was not low. American casualties up to March 
16 were 15,806 - 3,844 killed, 14,535 wounded, and 427 missing. On V-J Day, 
September 2, American casualties totaled 21,588 - 4,763 killed, 16,424 wounded 
and 401 missing. 


On March 16 Japanese casualties stood at 20,121 - 20,000 killed and 12l 
taken prisoner. In the mopping-up operations, the Japs lost 3,500 killed and 
1,138 captured. On September 2 the total Japanese casualties stood at 23,500 
killed and 1,259 taken prisoner. 


Us. S,.OPERATIONS ON LWO 


The mission was the development of Iwo Jima as an airbase, and before the 
battle for Iwo was half over crippled combat aircraft were landing there. By 
V-J Day, 3,582 B-29's had found Iwo a safe haven - Superforts that might other- 
wise have been lost trying to reach Marianas bases. Wounded crewmen were given 
immediate medical attention. 


UmMHMaHHnP eee 


The Seventh Fighter Command, commanded by Brigadier General Ernest Moore, 
USA, compiled an enviable record in air operations against the Jepanese home- 
land and surrounding islands. Seventh Fighter Command P-5i's not only escorted 
Superforts on bombing missions to Japan - they also made many fighter sweevs 
against the Empire. Seventh Fighter Command P-61's were instrumental in re- 
pulsing a lerge number of the attacking enemy bombers on Iwo. 


; 
—— 


Navy patrol and rocket-carryinug planes ranged far from Iwo Jima to harass 
and destroy Japanese shipping between the Volcano Islands and the Nivponese 
homeland, 
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tem of caves that 
5 iri hi, Commander of th 
his well-cor led hecdquarters. his ca located 
the island, 
out by : Army Infantry Regiment. At that time, 
found dead in the cave. trace of 
wes ever found, but his cave hats voecome r Iwo's main t 


Invasion Remnants - 


Alt: 
still several re t s bloody invasion. 
cooking the invasion beach n ll be found an 
rete pillooxes, : ing to tne fact tnat 
ended island in the \ On the invasion beach 
danding craft victims of pre-invasion oomoardwent 
seen on tne site of Awerican assault lanuings are the twis- 


hulks of american ships beached during tne asion. Through- 
more congested terrain of the islend can still 
ves in which their last-ditch stands took place. 
pattle for this isl nd, and the air bombardment 
tne wrecks both American end japanese planes do 
4wWOe 


aR Central Airfields is the largest 
ch are buried 1,972 enemy dead. 
of Mt. Suribachi, containes 205 Janenese 
on Iwo since D-Day is 23,500 - the maJjor- 
the two semeteries are sealed up in the numerous caves 
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TINIAN 


Tinian Ieland, approximately 
long and 5 miles wide, 
two-thirds the size of 

The topogmphy of Tinian 

different from thst of 

he other Marianas Islands; it 

does not heave the usual rugged 

mountains and is largely 4 broad 

This fact made Tinian 

best locations for 

bases and helped to make 

sible an easier campaign for 
S. troops. 


Following an extensive land, 
sea, and air bombardse nt, Merines 
landed on Tinian where the Japs 
believed such an operation almost 
impossible. Tinian wes taken in 
a sweeping 9-day campaign during 
which almost the entire Janse 
garrison was wiped out st a very 
low American loss. 


w 
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In command of the amphibious 

) against Tinian was Rear 

Harry A. Hill who had 

p iously directed the attacks 
against Tarawa and Eniwetok. 
Commanding the assault troops 
(24 and 4th Marine Divisions) on 
ian was Major General Harry 


r% 
a 
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end air attacks plus artillery fire fram Saipan 

the 2nd and 4th MARINE DIVISIONS lend on Tinian 
ageinst very weak opposition. 25 JULY - Japenese 
ettack at dawn is repulsed. Following navel and 
artillery preparation marines advance half way 6cross 
island, take one-third Ushi Point Airfield and 
extend beachhead to th and one half mil 6 

orces take Ushi A 
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ends at 1855 with 
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29 migsion to Japan from Tinian 


ian Wing (56th) on mission to Japan. 
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we ; ; ° 3 . oO, - ‘ 
Tinian is located at Lat. 14°57' N., Long 145 37' E., about two 


and three-fourths miles Si/ of Saipan and five miles NJ of Acuyan. 


and has a maximum width of 
erally flat } terraced. Steep slopes and 
o plateaus although, as a whole, Tinian is 
other Marianas, It is only 15 fcet above sea 
to 150 feet or more toward the east. The two 
central and southern parts of the island where 
of over 500 fect. Tie northern part of the island 
and now contains four completed VIB airstrips, with awdliary 
service areas, 
area of northern Tinian extending east from the western coast, 
located there completely constructed, are four VHB air- 


taciways, and Service areas. 


The southern pl«teau area, i Ging apa airstrip, is 
suitable for small aircraft. 


Ap: roximately 90% of the land area of the island is arable 
formerly cultivated for sugar cone by the Japanese. 


or summer months is 71.5 to 89.0. 
October, During July, Aucust, and 
NE, with an average velocity of 6.2: 


probably first visited by Magellan 

1564, it was placed under Spanish sovereignty 
although no attempt was made to wxploit the population and land until the 
latter part of the seventeenth century. The Spanish ship "Concepcion" 
was wrecked off the shores of Tinian in 1638 and some of the crew became 
the first Zurop to settle in the Marianas, 
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Tinian was the source of many uprisi 
a result of diseases, epidemics, 
; eventually wiped out. 
r many years Tinian remained 
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Report on Bombing Activities of the 26th Air 
Force Against the Japanese Home Islands -by 
Colonel J. B. Montgomery, AC, Deputy Chief of 
Staff for Operations of the doth Air Force. 


Gentlemen, in starting this discussion, I would like te 
make it clear that the operations described, this brief re- 
presents only the operations of the 20th Air Force. We do not 
include the operations which were launched from the CBI or the 


A Pf 
%th Wing in the earlier days. 


I would like to take a few minutes to refresh the memory 
of everyone here concerning the way in which the Marianas force 
of B-29s was built up. 

In October of last year, about 13 months ago, the 73rd 
Wing, under the command of General O'Donnell, who commanded the 
position at Isley Pield, Saipan. This wing became operational 
on the 24th of November, on which date it sent its first mission 
against the Nakajima aircraft plant, located just West of the 
City of Tokys. This first mission marked the start of the B-29 
operations from the Marianas. 

The 73rd Wing on the date of its first mission had only 
about 16 aircraft on hand. It was able to get off 111. The 
next Wing to move into position was the 313th Wing which arrived 
in the middle of December and became operational in the early 
part of February. The third Wing was the 314th Wing under the 
command of General Pewer, the 313th Wing being commanded by 
General Davies. The 314th Wing moved into position at North 


ield, Guam and became operational the latter part of February. 


UmMH aH Hn Pe wea 


The fourth Wing (58th Wing) under the command of General Remey, 
was moved inte position at West Field, Tinian, being redeployed 
from the CBI, and it became operational in the early part of 
May. The last Wing of the 20th Air Ferce was the 315th Wing. 
That Wing moved into position at West Field, Guam, under the on- 
mand of General Armstrong, and it became operational the latter 


part of June. 
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It is, therefore, seen that the strength of the 20th Air Force 
started with an average of 93 aircraft in the Theatre in November 
ef 1944 and was steadily built up through the Snring and Summer cof 
the next year until, by the latter part of June, it had reached a 
strength of slightly under 1000 B-29 aircraft. Its capability was 

wilt up steadily also- during this period and moving along rapidly 
during the middle of March. 

i would also tG mention the fact the the 20th Air Force 
we had the 7th Fighter Command stationed on Iwo Jima, and it provided 
long range fighter escort to our B-29 strikes. Even to sending them 
against Japan in independent fighter sweeps against their sir fields 
and installations. 

The 7th Fighter Command arrived at Iwo Jima in March «= 
first mission in early April. Its strength rose from 193 
eraft in the beginning to 260 by August. 

Just a few words now on the organization of a B-29 Wing. I would 
like to point out that each Wing consists of four Bombardment Groups 
and thet each Group consists of three squadrons. You have in each 
Squadron a total of 15 aircraft, making 45 per group and 180 per wing. 

I will now go into a brief description of the history of the 


operations of the 20th Air Force, touching upon those important face 


TMH aHHHNr> Or wea 


tors which affected the overall operation. I would like to call your 
attention to the chart which you now see in front of you. I use this 
chart simply as a guide te present to you the overall operations and 
to bring out more clearly the changes in our operational trends. 

In the center section of the chart I have shown the effort of the 
command. From day to day the various attacks which were sent against 
Japan which are shown by vertical columns plotted as to the number of 
aircraft which participated zero te ome thousand. You can see at a 
glance that during the initial months of operation we were able to 
launch attacks in the strength of from 70 to 90 aircraft, whereas, dur- 
ing the latter period of operation the strength of our attacks each day 
they were scheduled increased to as high as 850 aircraft. On the last 


day of the war, the 14th of August, we were able to send against Japan 
e2- 
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a total of 821 B-29s. 

For the day attecks we have represented each strike by a red 
column. For the night attacks we have represented the strikes by 
a black column so that you will be able to see at a glance roughly 
the ratic of our day to night attacks. 

In the column in the section below the one I have just referred 
to I have indicated operational trends to include abitude, bomb load, 
loss rate. You will be able to see at a glance that our altitude 
for daylight bombing started around 30,000 feet and continued down- 
ward, taking an abrupt drop during the month of March. The night 
bombing alZitude started in low, around 5,000 feet and increased until 
toward the end of the war we were operating at around 12,000 to 14,000 
feet. You will note that bomb load per aircraft airborne against the 
enemy started off around 3 tons and gradually inereased at first and 
then abruptly during March until toward the end of the operations we 
were carrying in our aircraft that were sent against the mainland a 
little less than 8 tons on an average. 

The loss rate is also interesting. You will note that for each 
100 aircraft airborne against the enemy during the month of December, 


the intial operations, we lost 3.8 on an average. This figure in- 


wn 


creased during Jamary for each 100 aircraft that were airborne we 


lost 5.7. This was our worst month. The loss rate from this point 


contimed downward and dropped abruptly during March and, at the close 
of operations, we were losing an average of .4 aircraft for each 100 
sent against the enemy. 

In the top section of the chart I have attempted to indicate in 


a rough way the effectiveness of the operations, the various missions, 


UMHMHHnNP Oe ea 


by including the damage to the targets which were attacked throughout 
the period of operations. For the industrial pin point priority 
targets I have represented the damage in percentage of the route of 
the area zero to 100%. For the urban areas you will find the damage 
represented in a column plotted against the scale zero square miles 


te 15 square miles destroyed. The bottom part of the chart contains 


several factors of lesser interest, such as total sorties, total fly- 


-3- 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


ing time in hours per month, average gas consumption on a basis of 
individual aircraft, which factors become of more interest later. 

I will now review for you briefly the overall operation of the 
20th Air Force. I will start by saying that our original target direc- 
tive followed the usual lines of a strategic air plan to destroy the 
capacity of the enemy to wace 
try and reduction of his economy. 

The highest priority targets in the strategic system were the 
units of the Japanese aircraft industry, with engine plants being the 
very highest in our priority system of targets. 

We, therefore, started off in an initial attack on 24 November 
by sending 111 aircraft against the Nakajima aircraft plant, west of 
Tokyo. From the 24th of November until the 9th of March we operated 
in what I would like to describe as Phase One. From the 9th of March 
until the end of the war, our operations are listed 
Phase Two. 

Phase One is characterized by several things. One, the opera- 
tions were very uniform in nature. We were working against pin point 


priority targets. We bombed through daylight hours in formation 


generally, in column of squadrons; took off by daylight and returned 


ne 


by night; and we operated at high altitude. It was, in general, a 
phase of tactical experimentation, during whi-h period we attempted 
to determine several things - capability of the B-29; the most effi- 
cient system for employing this weapon; and the ability of the Japs 
to defend themselves against attacks by this weapon. 


From the 24th of November until the 9th of March, we were operat- 


ing under the system I have 


PRM e aH nnd oe aaa 


strikes were sent against the Japanese mainland As you will see, 
all of these strikes were conducted during daylight hours, except one 
very small attack, employing approximately 30 aircraft, which was sent 


against Tokyo during the hours of darkness. 


These attacks were launched at high altitude, averaging 28,000 
icu 


to 32,000 feet. Many difficulties were experienced during this period. 
Difficulties which contributed directly to unsatisfactory bombing re- 


sults and to a general unsatisfactory condition as pertains to the 
a he 
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overall effectiveness during this period. The most serious obstacle 
which confgeonted us during this period was the weather. The winds 
at levels around 32,000 to 28,000 feet were high. They averaged from 
125 to 140 miles an hour during the months of November, December and 
January, and occasionally they rose in intensity to a force approxi- 
mating 200 miles an hour. These high winds made bombing problemas 
extremely difficult. They made it necessary for us to approach the 
targets usually from the west. They made it impractical to come in 
from either the north or the south, since from these directions we 
would experience excessive drift, and they made it impractical to cone 
in from east since coming upwind our ground speeds would be reduced 
to very low levels, around 100 to 150 miles an hours and in general, 
we were coming over heavily defended flak areas and our battle damage 
would, therefore, have been very high had we consistently approached 
targets upwind. You might say that the flexibility of our attacks 
was reduced a great deal by the very high winds encountered aloft. 

Also, another serious obstacle was the cloud coverage in which 
it was difficult to forecast at our bombing levels between intervening 
clouds. It consistently interfered with visual bombing. In addition 
we had the enemy to contend with. Early in our operations he found 
out that we were interested in his installations of aircraft industry. 
He determined during the month of December that we were going to bomb 
his installations by daylight high level attacks in formation. He 
determined that the pattern to be established called for our attacks 
to fall in the mid-afternoon since our take-off from the Marianas was 
restricted to daylight. He also knew that having one wing in opera- 
tion during the months of November, December and Jamuary, with two 
wings coming in February, he knew in just about what strength to ex- 
pect our daily attacks to be in. 

The efficiency of the enemy's defenses, therefore, increased 
until during the middle of Jamary. As I have pointed out, the attacks 
from enemy fighters was very severe. For every B-29 that we put over 


Japan, we averaged 7 fighter attacks. Anti-aircraft was also becoming 


more efficient from the enemy's standpoint. Our losses, therefore, 


increased to 5.7 aircraft per 100 airborne against the enemy during 
-5- 
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the month of Jamary. 

In summarizing Phase One, I would like to point out that in 
22 major strikes dispatched, this period representing approximately 
2100 sorties and carrying some 7,000 tens ageinst Japan, that we 
damaged the following installations of the enemy: Three aircraft 
plants were damaged as follows: The Mitsubichi Plant In Nagoya, 
recd@ying 53% damage. Wakajima Aircraft Plant in Ota was damaged 
32%. The Kawasaki Aircraft Plant in Akashi received 38% damage. 

We also accomplished one square mile of damage to urban areas 
of Tokyo, Nagoya and Kobe. 

The cost in B-29 aircraft for this period - approximately 100, 
and the cost in crews during this period, air crew personnel, was 
approximately 400. 

You can readily see that the Commanding General was disatisfied 


with the results of his operations to date. He considered that some- 


nremy 


thing had to be done to improve immediately the effectiveness of our 
attacks. His decision was, therefore, made te change the nature of 


B-29 attacks as follows: 


Ho > 


He planned to initiate immediately a system of low-level attacks 


against the principal urban areas of Japan. These low-level attacks 


nr 


were designed to be repeated as frequently as possible, carrying as 


large bomb loads as possible, and designed to burn out the impor- 


tant urban area concentration of Japan. 


= ec 
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As is known to everyone here, these attacks were not designed to 
terrorize the Japanese population. They were designed to destroy the 
main industrial installations and the many small types of industrial 
factories that existed in the urban areas of Japanese cities, 
of the plants depends toe a large extent upon the products that 
duced in the home type industries, and employing smail numbers 
people. These are scattered throughout the urban areas and could n 
be destroyed by pin-point bombing due to the fact that they are too 
mumerous and can not be located. The only effective system of destroy- 


ing them is by incendiary attacks on the urban areas. 
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In preparation for } les of low-level incendiary attacks 
primcipal cities of Japan several things were done 
Innedia training measures were initiated to prepare the crews 


for this new t neendiaery bombs sre put into position. Mzin- 


4 .-*+ In lea I 
2iTfsv LOW-lLevel 


rere 


square 


destroyed in this st ack Two days 
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than were carried during the entire Phase One 


from 24 November until the $th of March. 
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system we sent approximately four major attacks against the follovw- 
ing plants. We attempted to bomb Mitsubichi in Nagoya, Nakajima 
plant in Ota, the Shezuoka plant at Shezuoka, and Nekajima's airereft 
plant outside of Tokyo. Although the Ota a 
ful, in general, this system was not considered to be effective be- 
cause of the fact that insufficient illumination was produced to per- 
mit the bombarditer to track the targets through their optics. Al- 
though the pilots and bombardiers could see the targets with the naked 
eye, it was impossible without marker bombs, which we did not have in 


a+ 
is 


- ea $a 
6* —_ 


2: e+ it with 


the theatre, for the bombardier te fing the *ar ace i 
his telescope. We, therefore, ordered marker bombs and discontinued 
this system of attacks. 

Shortly after this, the invasion of Okinawa started and Be29s 
were called upon to assist in this invasion by neutralizing enemy air 
fields in Kyushu. We started in earnest about the 17th of April in 
sending our strikes against about 17 fields in Kyusl We continued 
to bomb these fields until about the llth of May. ving this period, 
we sent about 2,000 B-29s against these a lds and had a very 
successful operation as far as neutralization is concerned. The 
weather was very good ani we succeeded the hangars 
and shops and installations on 
number of aircraft on the ground. 

I would say that the mission was very successful and 
its purpose, the purnose being to prevent the Japanese from marshalling 
any large scale attacks, in the numbers of 100 to 200 aircraft, and 
sending them against Okinawa from bases in Kyushu. This was done and 


done successfully, and, you know, the Jap was only able 
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On the llth of May, 
itralization program was discontinued, and c 
strategic bombing mission. By that time we had received ad- 
incendiary bombs and we started in to complete the incendiary 


destruction of the large Japanese cities. This was done by large scale 


attacks on Tokyo, Nagoya, Osaka, Kobe and Yokohama. 
- §- 
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By the middle of June we had succeeded in destroying for all 
practical purposes the industrial productive capacity of the cities 
I have just named. Our missions were then sent in maximum effort 
and as far as we couid range them against Japanese targets, following 
the system of operation I will now outline. 

When the weather forecast indicated a reasonable chance of 
visual bombing, our strikes were sent out in @aylight against impor- 
tant industrial pin-point targets. If the weather forecest indicated 
mG reasonable chance of visual bombing, our strikes were sent out at 
night against the Japanese urban industrial areas with incendiary bombs. 

We, therefore, had two parallel systems of targets, industrial 
targets = pin-point targets - and the urban industrial concentration. 
This permitted us to send forces against Japan as fast as we could mount 
the missions. We employed maximum effort until the end of the war. 

I would like to invite your attention to the 
cent of utilization of eouipment increased a great deal 


dard established during Phase One. You will note that during Pha 


aircraft were flown on an averag } your er month, as com- 


pared to the 50 and 60 hour 


also notice that the averngs 


7p) 


45 hours during Phase One to over 90 hours 


CPpaws 
rey 
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ch combat mission 


time pe n juri 2 ) running approximately 11] 


meintain this 


and Washington was re- 


the Marianas. This ; 


~ 


er, the crews did not arrive in 
think that had the war gone on, 
ken off a bit on our effort. But, 


thet were promised us by Washington, we would 


he tempo that we had established since the 
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As a result of the very effective fire raids against the large 
cities, the morale of the combat crews and the maintenance personnel 
increased immeasurably. Everyone was willing to work long hours and 
te do anything to contims the effort. all felt that it was 
definitely paying off. 

You will note that during Phase Two, when bombing during day- 
light hours, we bombed from altitudes around 17,000 feet on an average 
Over heavily defended areas, we sent our units in from 18,000 to 22,000 
feet and, over lightly defended areas, our units were sent in at from 
10,000 to 15,000 feet, maintaining an average of about 17,000 feet for 
the daylight operations. 

At night we started in during early March at altitudes from 


5,000 to 8,000 feet, and this continued to increase during the rest of 


the war until by August we were bombing the smaller cities at from 
10,000 to 12,000 feet. The increase in night altitudes was based on 
the fact that the targets became smaller and it was necessary to raise 
the altitude to permit synchronous radar bombing. Synchronous radar 
bombing can not well be accomplished at altitudes as low as 5,000 feet. 
I would like to say a word on the bomb load. Our bomb loads 
inereased from Phase One, during which time we were carrying approxi- 
mately 3 tons, to about 7% tons during Phase Two. This, of course, was 
made possible by the fact that the operating altitude was reduced from 
an average of 30,000 to 17,000 feet. This made a great difference 
the amount of gas that was required to send a B-29 from the Marianas 
to Japan and back. Operating in formation at 30,000 feet, we were 
burning on an average of 512 gallons per hour per aircraft during 


December, 470 gallons during Jameary, 440 gallons during February. 


URMH MH HNN OS 


When we lowered our altitude to medium levels, and when we started in 
operating at low levels at night, the average gas consumption dropped 
to 402 gallons in March, 420 in April, 418 in May, and so forth. This 
indicates, roughly an amount of about 100 gallons per aircraft per hour, 
and, during the 15 hours that were required to fly from the Marianas 
to Japan and back, we caved for each aircraft 1,500 gallons. When you 
¢ onvert this saving into weight, it amounts to 9,000 lbs. You add 
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As a result of the very effective fire raids against the large 
cities, the morale of the combat crews and the maintenance personnel 
inereased immeasurably. Everyone was willing to work long hours and 
to do anything to continus the effort. They all felt that it was 
definitely paying off. 

You will note that during Phase Two, when bombing during day- 
light hours, we bombed from altitudes around 17,000 feet on an average 
Over heavily defended areas, we sent our units in from 18,000 to 22,000 
feet and, over lightly defended areas, our units were sent in at fron 
10,000 to 15,000 feet, maintaining an average of about 17,000 feet for 
the daylight operations. 

At night we started in during early March at altitudes from 
5,000 to 8,000 feet, and this continued to increase during the rest of 
the war until by August we were bombing the smaller cities at from 
10,000 to 12,000 feet. The increase in night altitudes was based on 
the fact that the targets became smaller and it was necessary to raise 
the altitude to permit synchronous radar bombing. Synchronous radar 
bombing can not well be accomplished at altitudes as low as 5,000 feet. 

I would like to say a word on the bomb load. Our bomb loads 


increased from Phase One, during which time we were carrying approxi- 


w“ 


mately 3 tons, to about 7% tons during Phase Two. This, of course, was 


made possible by the fact that the operating altitude was reduced from 
an average of 30,000 to 17,000 feet. This made a great difference in 
the amount of gas that was required to send a B-29 from the Marianas 
to Japan and back. Operating in formation at 30,000 feet, we were 
burning on an average of 512 gallons per hour per aircraft during 


December, 470 gallons during Jammary, 440 gallons during February. 
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When we lowered our altitude to medium levels, and when we 
operating at low levels at night, the average gas consumption dropped 
to 402 gellons in March, 420 in April, 418 in May, and so forth. This 
indicates, roughly an amount of about 100 gallons per aircraft per hour, 
and, during the 15 hours that were required to fly from the Marianas 
to Japan and back, we saved for each aircraft 1,500 gallons. When you 
¢ onvert this saving into weight, it amounts to 9,000 lbs. You add 
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the 7,000 ibs te the 6,000 lbs that we were carrying, tho bomb José 
Guring Phase Cne, and you come out with the bomb load that we vere 
able te carry during Phase Two, of about 16,000 lhe. 


Gur bombing accuracy also increased o great deal during Phase 


Twe ever the stendard established in Phase One. During the early 


operations, we were bombing from levels of 36,000 feet, with an accu- 
racy of «4 


roximately 12) of our bess within 1,000 feet. Thies ine 
trenondously when we lowered cur altitude te a voint when, 


the latter part of cperations, we eo .lé expect 40% te fall 


worth noting thet «et lower levels we were able te 
higher percentage of the time. During Phase One, 
of the aircraft that were sent azeinst Jaran found the 


seg in and had to boub by rede?, During Phese Two, approxi- 


xt ed 


ound targets closed in and were foreed to 


H 


25 Bigsions that were sent out during 


w 


Gaylight with the inten of bombing by visual seens. All of theze 
factors add us to one important thing. That the everall effectiveness 
ef the 20th Air Perce vent up by 


4ADS 


aps and Dounds es a result of the 


ra PS 


inereased aecureey, inmeressed bond load and the increased frequency of 


attacks. Ye estimete that during 7 


H 


&@ Two we could do with 36 slanes 


mn 


what 250 vrlanes were r me. This is important 


since it permitted us te 


when the weather was good, 
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that we sert out « strike. 
Te give you an idea 
during “hase Two, 


het we oneorated an ee “rated 


fore mest im per tau 
e the LMF HEED. , riti 
et ring one sort? 


t effectively, approx 


tallations. 
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I would like to discuss total tonnage. We started out 
during November by taking 735 tons against Japan. In December, this 
figure increased to 1,700, in January about 1,600, and in February 
it increased to 2,500. Im March, as a result of coming down in our 
bombing level and initiating low-level bombing, and also by the fact 
that we were receiving additional planes and building ourforce up, 
our capability increased to 13,000 tons during March. During April, 
it increased to 16,000, 24,000 during May, 32,000 during June, 42,000 
Guring Jaiy aiid, during tie baif of August which we Sperated, we 
carried about 20,000 tons against Japan. It was our plan to level off 
at approximately 50,000 tons per month against Japan. I would like to 
point out that this 50,000 tons could be dropped with great accuracy 


from the levels that we were operating at. 


One word about the 315th Wing. This Wing was sent out to us 
with special equipment. All guns were removed except the tail turret. 
The Wing had Be29s also equipped with the Eagle Radar - 9 7. Our other 
Wings of standard B-29s, as you know, had upper and lower turrets, tail 
turrets, and Q 13 radar sets. With this special equipment of the 


315th Wing we decided to send this Wing against a separate system of 


~ 


z 


targets = the oil industry. This system was 


Installations of this industry presented targets which could 


Um H MH ANnrP oO aad 


be located and bombed by radar. They were coast line objectives, and 
gave us the opportunity to test the efficiency of the Q 7 radar. We 
desired to have this Wing bomb targets that were not being attacked by 
other wings, so we put them on a separate system. From the time they 


started operations during the latter part of June until the end of the 


hey were very successful in knocking out approximately 13 of the 


oil installations of Japan. They were also very fortunate in having a 
very low loss rate. They only lost 3 or 4 aireraft during the entire 

eriod of their operations. 

I would like now to summarize briefly the operation as a whole. 

rom the period 24 November until 14 August, we sent against Japan 

some 28,600 combat 5-29 sorties. This effort carried 157,000 tons to 
Japanese targets. In addition to the bombing strikes, we initiated 
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during the latter part of March and continued the effort to the end 
of the war - mining strikes. These mining strikes succeeded in 
mining all of the harbors of Japan and the Eastern harbors of Korea 
and Manchuria. Some 1,400 B-29s earried 12,000 mines to these waters. 
As a result of our operations against Japan, a total of 334 
B-29s were lost while participating in combat operations. A total of 
about 440 were lost overall, indicating that a little over 100 B-29s 
" were lost back in the Marianas on training flights, on shake-down 
missions or were sent back t 1 : 2 areweary. The 
operations also cost us in crew personnel, ap roximately 2,400. The 
cost to Japan was very heavy though. Japan lost 66 cities, 59 of 
these cities being almost completely destroyed. 7 of them were par- 
tially destroyed. The total destruction of built-up urban areas 
amounted to 178 square miles or 113,000 acres. In addition to the 
urban area destruction, the Japanese lost over 513 important indus- 
trial factories - all contributing to the war effort. Of these face 
tories, approximately 25 of them were aircraft factories, 8 of them 
were major arsenals of Japan, and 13 of them were installations of 
Japanese oil refinery storage. 
ed in the sinking damaging of 


equipment. It 


Um tH HOnde>e Geacd 


also resulted in the bottling up of al * the major harbors of Japan. 
The combined opera 1 of our B-29s and supporting fighter 

eircraft resulted in the de oximately 1 Japanese 

aircraft destroyed and 70¢ r destroyed he us in 


friendly fighters was 204 


the mines that 


were carried to Japanese waters ese 157,000 tons were taken into 


Japan in a period of 37} weeks. You will e by the chart that the 


strength of the command was being built up throughout the entire 


period. By the end of the wa we had our full force 
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We had learned to employ the force most efficiently. We were in 
position to take back to Japan that same 157,000 tons in 11 weeks 


instead of 374 weeks, and we were in a position to deliver that 


157,000 tons with greater eccuracy and more devastation. 


This comment would not be complete without reference to the 
oyment of the atomic bomb. As you know, 2 bombs were dropped, 
1 on Hiroshima and 1 on Nagasaki by Be29 aircraft during the early 
part of August, just before the war stopped. This entire project 
was very secret and the security was very carefully guarded. Very 
few people in the 20th Air Force knew anything about the program. 
General LeMay and a few people in the headquarters, and the Command= 
ing Officer of the 509th Group plus the people in his organication 
We all felt the atomic bomb was dropped at just the right time 
a good reason for getting out of the war. The 
were very effective, as you know, and accomplished their pur- 
pose. I think it was all that was nee 
that any further attempts by themelves to car on the war would re- 


sult in national 
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problen af ours far Papin A Water Santesns, Flashlights, soem mot 
to heve beon it 4s sheekine that the problem 
of the too Alte EoB kit rary oo been dealt with in advance. 


We. de CROZIER 
Operations Analyst 
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MEMORANDUM FOR: DR. ROBERT L. STEARNS, Chief 
Operetiens AnAlysis Division 
Twentieth Air Feree 


Subject: Survival Equipgent fer Ditched Grews (3-29) 


1, The memorandum ef 12 Jan 45 en this subject ws written 

te give a condensed statenent ef certain reperted difficulties. 

It is knewn that material has impreved, and that better T.0,'s 
have been previded, It is net/All certain, hevever, that ie 
preved equipment, such as I have been able te examine at Wright 
Field, is actually being installed in planes in cembat theaters. 
Fer semetines it has seemed desirable that semething in the way ef 
*perfermance centrel® be instituted with reference te Persenal 
Equipment in gererel ~ and survival equipment especially. 


2. A further, mere recent, Ditching Repert has been received, 
under date 31 Jen 45, ef Missien Ne. 7 ef XXI Bember Command 
(75ra Bemb Wing, 24 Nev. 44; A/o 42024679), 


wre 


& Feur sen fleated abeut fer up te feur heurs in 
darkness befere being picked up by 8 ethers in 2 rafts, It was 
suggested thet "it weald be an sxosllent ides te have a flashlight 
Sttached te the Mae West se that peeple lest as night could be 
spetted®, 


db. Four men had difficulty in inflating Mac Wests, ‘The 
CO release did net puncture the cylinder altheugh "the tep was 
screwed dewn tight". 


CS. Hydpegen genereters leaked as the reft was tessed 
by the swell, se that the balleen fer the @ibsen Girl antenne could 
net be inflated. 


UM Rr HH HOS Oe Aa 


W. J, CROZIER 
Operations Analyst 
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of XX Bomber Command (Letter 


a for analytical purposes should be based 
ers on the individual engines, since these 
consumption in a single plane. I have t in- 
factor in differences from engine to 
the carburetor and of a valve 
would be useful to know 
4nes is in excess of that of t! 
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during formation flying)« 


ine fire" 
other exneriencee Th 


neluded 


required for 
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vember 1944. 
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Analysis Sections 


These were prepared 
because I consi d then 
opinion, 


of accurate 


have the servi 


; wuss . ; 2 
perhaps, more analy nded than Mr. 
be turned o hi perhaps he w 


‘ ; RAPT wer 
useful data m th material at 
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sgistical planning, the fuel 
i Re29 Handbock will be adequatée 


me Se 
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reraft here are practically non 
si = 5 ati ns sainne have been staged from the 
forward (China) bases. Personnel is not ple to check all aircraft immed=~ 
iately on their return from the missions of the necessity of getting the 
planes out on their return to India as soon as possible. Approximations are made 
by sticking the tanke or from the logs of engineers, The flexible self-sealing 
cells installed in the plane do not permit any great degree of accuracy when stick- 
ing tanke that are nearly empty. Readings below five hundred gallons per tank 
cannot be relied upon. The fuel quantity gauges are completely unreliable. The 
best method found so to transfer all the fuel to one tank immediately after 
landing and stick ank, but as previously stated sufficient sonnel 
never available. i are immediately taken away for interrogation and grou 
personnel is hard essed to vut all possible aircraft in flying condition as 
as bl let } n o three-quarters of an hour) 
: \ premium in the forward areas 





have not 


In other words, 
e loaded planes | 
However, 


fuel consumption notably. At the start a four 
more fuel tl 

Now, with more practice, it is felt 

seven percent, Twel plane formati 


but is hoped that with more experience t 


factor f 


will remain 
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to secure a complete report 
itien was es follows: 
Engine on fire =~ | 
Propellor wouldn't feather < 
Fuel exhausted 
Navigation error - 2 


Crashed, no detaile 


le Enemy action 
In ceses where ther more than one uble experience 
wes charged to the factor c D liable Probably s 


aircraft listed 


charged to enemy 
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CONFI: 


Bitehing \eporte 


4 duly 45 
Chief of Staff, Twentieth Air forces Comment 


Ho. 4 
Gent, Carveth/bd1/74587 


AC/AS,00KR, Aw}, Twentieth Air Forse 


Reference is nade to the sttached comments of Dr, Stearns, Operations 
Analyst of the Headquarters, covering the ditehing reperts of the Iil Borbor 
Command 


2. The comments listed under paragraph 1 are answered by Comment No, 3 above. 


ireSea Reseus Manual hes only been used in teelve (12) cases out 
of twentyefive (25) of the latest ditehing incidents, 


4e It is understood that an officer, recentiy returned from the Buropean 
seater of Operations has been assigned to the Air Technical Services Command te work 
understood 


ney 
with the least precticable delay, 
the equipment problems listed in 


Emer Res Branch, 


Kequirenents Div, 


UM H MH nner aaa 


Iuseutive, Ass't Chief of Air Staff 
Operations, Commitments & 
Requirements 
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ACAS/ ORE: y 


Major F C Oakley/jen 


‘tion requested in Paragraph 2, Co: xent 2, is given below in the sane 


t 
A 


4 


yy 


» amd Boeing is de 
the sudden water prescures 
assigned to this project, 


beams is not the answer to 
beams ¢ n be attributed to 


4 i 


ne RA A a a a = 


PSY AtNNAHRHwWO 


dated 17 April 1945, from 


tay 1: 


the action that 
for this agtion to be felt in the theater, 


The attached copies of letter 
being queried as to progress, 


da ted 


end lst Indorseren 


rr 


Harness", iniica 


but Air Teal 


Colonel, Air Corps 


,, Chief, Engineering Branch 


1 1{AL 


FED, BR, DSHT, IR, 
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Bitehing Aepurte 

15 Jume 1945 

AG/AS,OC@R, Attn: Emergency Reseus Branch 
Gooment lio, i 

Chief of Staff, Twentieth Air Force 


Fistels 1874730 


Your attention is invited te the coczents of lr, “tearns, Operations 
Analyst of this leadcuarters, covering the ditching reports of the Iti Boxber 
Sorpand, Please retirn memorandum and reperte to this Needquerters, 


1 Incl FEED L, MCINTYRE 
temo 14 June tinjer, ac 
3/6 rpte, Ofe Devuty Chief of Staff 


TOs Aset C/AS, “AS, Yateriel Division 26 June 1945 
rrOms Asst G/AS, OCAR (Hequirerente Division) Comment Zo, 2 
Cart Carveth/opw/74687 


1, Reference is made to Paragraph 1 of attached <cnorandum for Dr, fh 
L. Sterns, subject; “Cement on Certain Ditching heparte,” dated 14 June 


2, equest inforestion as te the stetus of the following cinte ileted in 
the reports 


@ Pareerach Jas It is understood that the ATSC is presently conduct- 
img teste to determine a suitable handle for life rafts which will not tear off, 


be Feracrach Jha The inclusion in life raft stores of two (2) 30 ft, 
lengths of repe treated with anti-fungicide compoum! has beer stenderdised, 
Thesters of overetions were ziven first priority te meet the additions) rope 
requirerent, 


@. Paregrash 1d: Self-ex lanatery. 


IMHO er aec 


a, oh Reference is nade to RA, subjects “Emergency Resqus 
Wodifiestion", da 9 Way 1945, It is untersteod tht & project baz been esta- 
blished te determine the feasibility of such an installation, 
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MINT IUEIY 


SUBJECT, Ditching Reports 


2 June 1945 
™: Asst C/,5, %%&S, “Materiel Division 


Comment. Be, 2 cont'd 


Capt Carveth/opy/74687 


Froms Asst G/AS, OCt) (Requirexente Division) 


©. Fepegvaph Jf: It is believed that this difficulty has been corrected 
in quick release boxes for Types i=5, D<10 and later model ind, 5+9, ami Se para~ 
chutes, ihe difficulty =<. apparently encountered in release boxes manufactured by 
certain companies, Please retarn sesorandup and resorts to this offices, 


. PAPERBOY 


Colenel, iir Cerps 
Aeting Chief 


the 


UUme ae nner QaZa 
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ROBERT L, STRARNS, CHIEF, 


Cesnent On Certeia Ditehing Revorte, 


lk, Reperts of certain comrarstively recent B29 ditohings 
(314th Bowbartiment Ying) contain some points wich seen te nerit 
notice, 


@. It appears that handles on life refte continue insufficiently 
stronge-they tend to tear off, 


db, The absence of adequate rope in the dlinzhys continues to be 
eriticiced, 


c, There is one instance recorded of Al lwenking lose, with 
injury to crew members properly pesitianed far ditehing, jhlg agces to 
i The pessibility that an 
attenpt beer Pastenings for jettissoning seezs 
te be necatived by the steterent thet “liecomeend that puti-putt by 
anchored sere firmly or thet ditehing position of personnel in that 
section bs changed (31ith Sing Abr Sea ‘esque jepart fo, & 2 way 45). 


a, It was recommended in several instance: thet stronger tracing 
be provided for the bulkhead rressure doer. As a practical matter, this 
apparentiy reselves iteelf into « belancing of the virtues of (1) accessory 
“araces*, (2) strong "gggg" about the circumference of the door, lten 
(1) would seam to have comparitively Little te recomend it, 


f, The socalled "quick release" parachute harness seens to require 
heroic action for effective uss, 


UmMHMHoOneP er eYeac 


2, Teere seers still to be « kind of uncertainty about "standard" 
Be2? diteling procedure, The suspicion is warranted that relevant drill 
proeedures have not been enforced with anything Like adequacy, 14 certein 
number of questicne recur with distressing regularity, and «ith ahocking 
lack of resolation, Experiences bas been ccovarntively large in tors of 
ditehed sireraft, We know nothing about the exverience of the fairly 
large musber from which no possible survivors huve been rescued, There 
“se been ne very real sign of effective inproverent, since Jan, 45, in the 
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distribution and use of physical apparatus for survival, Hetal cars 

at Dytoen, strufgies over mac soso (resistant te nee enter), 4 

deosen other itempe-ethe elementary problems of raft stowage ano release 
w~ttowage of “survimal kite",... ‘The question As insistant, why have not 
these problems been a@alved? ‘They hve been recognised for at least 

six montheew-in fact, as far back as Jov '4) (Most of these problers were 
apparent by at least sucust, 1944, a6 1 can persommiy testify). 
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lett and others) that y 
arbon fluorides, may influde 


havi the necessary fluidity - temperature properties 
corrosive qualities essential for the suggested use; s 


bstances are very fire-resistant. 


con 


plant instellatio 


18 types of 


studied. 

the effective degree 

onditions. I am also curious as to who 
results of these tests? It would be very 
estionably important 
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OFFICE OF THE COMMANDING GENERAL 
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L. STEAKNS, Ci 
Fires 


This morning I gave you a bri tabulation of the numbers 
engine fires occuring in reported ac ents, for the recant 
The point had to do with the numbers of these occurrences in 
omestic area and overseas, These were listed in terms of “engine 
reentages of all reported accidents. These figures do 
eny means give an adequate picture of the situation. As is 
known “accident” bas various meanings; moreover, not all engine 
s are reported as “accidents,” 


nm 


ntatives F Boeing Document 
dia Bases z é in the same 
@ as concerned for these i there were 2 


Force). 


Oo 


Section Report from the 
ditchings where interrogation 
as to the circumstances, 
ne fire wes in > th 12 cases. Study of abortive sorties 
in 73rd Wing Missi teE or major Missions 7 through 17, shows 4 
ac tional cases (not i ditching). 


4, The creation of and "accident rate” or index suitable fo 
ering certain aspects of aircraft performance under different 
nditions of operation is of c fer from a simple matter. The 
iistories of thepe fires show 

he first 2 hours of flig 


f14 + 
fi 


Se «6te:Codn Sec 
there were listed 
ore wer 5 reported 
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© February 
units used in my previous Memoranda. 
he same as those employed in the excellent 
they are intenddd to focus 


ntenance crews! 
Certain important comparisons involving numbers o 
1an "time flowm") are not yet possible, since imforme- 


domestic, 


one of these 


2H 


’ 
ne 
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(25 percent) 
ortion of =) ment of er of engine fires 
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OPERATIONS ANALYSIS DIVISION, 


sasoline 


In stud 
1¢ XX and 
© practice after take-off 
change is desireé and then 
climb permissible with rated power 


It woid appear from u of the fundamental characteriatics 
gasoline engines and fue 
maximum ver that su 
most nomical a 
either i a vertical courses which al i uniform asc 


Of 


take-off and destination or perhaps even preferably a curved 


UMHBHHNYN PO aS 


pattern in whic! rate of asce increased proportionally 
jistance from point of take-off. It 
recent analysis of flight procedures 
t Schairer of the Boeing 
type of contimuous ascent ver 
the averace mission result in a gasoline 
callons and a time saving r 


iprmance or the 


nemce tne 
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HEADQUARTERS, TWENTIETH AIR FORCE 
OFFICE OF THE COMMANDING GENERAL 


WASHINGTON 25. 0.C 
3 April 19 


ROBERT L. STEARNS, CHIEF, OPERATIONS ANALYSIS DIVISION, 
AND MR, GLENN D, GILLETT, OPERATIONS ANALYST 


Subject: Comments on liemorandum on Increased Gasoline Economy in 
B=29 Operational Flights 


1, At the request of Dr. Stearns and yourself, the following com- 
ments are made of ur memorandum on increased gasoline economy in 


Be2S 
operational flights. 


@. Woderate altitudes are initially flowm by XX and XX Bomber 
Commands operating 5=29 and 5-29A airplanes on first leg of a mission 
flight due to high gross weight teke-offs (155,000 to 138,000 lbs.) which 
require engine powersettings sufficiently hich (to maintain recommended 
IT.AeS.) to necessitate use of auto-rich mixture. mat is, cruising climb 
power setting in auto-lean mixture cannot be used at these gross weights 
and climb airplane at efficient 1.4.5. 


P 
A 
G 
E 


nH 


After initiel leg is flowmm long enough to reduce gross weight 
sufficiently to permit engine power settings in auto-lean mixtures for a 
limbing attitude, an economical cruising climb could be started, at this 
stage of the flight the distance from the target might be a determining 
factor for rate of climb and consequent engine power setting. 


UR H tH nner Sea 


Mr. Schairer's department analysis, contained in Dooument D-6648 
on 5-29B airplane operations where in the airplane performs the initial 
leg of an assimulated mission flight with a cruising olimb, maximum auto 
lean power abting, at long range cruising airspeeds is only possible on 
the 5-298 airplane due to its reduced drageand is not applicable to 

2c 


the 
Be29 or Be29A airplane. 


be It is not believed 
for fuel economy 


prevent 


s further lieved that starting a cold 
might very easily lead to engine failure fr 
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Too rapid heating 


present time, Ur. Wells’ chief engineer, “Fe lerreil, 
Alexander, asrodynamist of Boeing Airplane 

1+ Engine Engineers, are using an instru- 

mbat theater to astermine the most effi- 
ng unaer combat 


Be29A airplene in # co 


operation of airplanes f yi conditions. 
interesting and the comments 1 

have mado should nly n i Ay personal observations based 
3 nes I would having 
cial 
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of my progress were in canstant association wth a+i, his office, I 
eould not appreciate his position. 


The A% ond AA Bomber Commands still need the stands and the status 
of prosursment 4s of crest importance. If the procurement has progressed 
only the lines uncer wey at the tine of Major Gurney's return the situation 
will nee only such follew up es is normally required, If not then steps 
should be taken to seoure the engine stands in the most advantasecun manner 
at ones, 


Of importance is the orocurement of preealler units, flusaing mits, 
eero stendse and 600 emp. cenerator wilts. I have not .een able tu get an 
accurate cicture on these items bul some means should be found to assure 
their quick delivery in ths field. 


& ae dslesed 


poration Analyst 
jperstions Analysis Division 
Twentieth Air Force 


CMe WMH nner waa 
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PRELIMINARY 


Reasons for considering bombing expectancy. Although it is an 
Air Forces maxim that the objective of a bombing group is 
to place its bombs on the assigned target area, combat bomb- 
»ing operations are normally conducted under such circum- 
tances that only a proportion of the bombs dropped can be 
expected to strike the target. Accordingly there arise aspects 
of the bombing problem which require an estimate of this 
proportion in advance for the proper consideration and plan- 
ning of a mission. If a particular target is to be bombed, such 
an estimate can serve as a basis for determining the size of 
the force that should be dispatched to accomplish the desired 
result. The estimate also discloses whether or not there is 
a substantial likelihood that the force available for the 
mission can achieve the required concentration. Such esti- 
mates can strongly influence the choice of targets, since they 
may reveal that there is a very small chance of success 
against some of them and that in consequence the effort 
could be expended more profitably against those which there 
is a reasonable chance of striking with the essential mini- 


P 
A 
G 
E 


w 


mum number of bombs. And in the overall prospect of 
ended operations, estimates are necessary for planning 

purposes because they indicate the total number of sorties 

required for the destruction of a list of priority targets. 

The bombing charts. For the purpose of expediting the calcu- 

lation of bombing expectancy the charts presented in the 


Pre mtH nner eea 


lowing pé have been preparec 
arious bomb problems 
Chart 1: Target Chart. 


a minute or 


> qUuICcK answers 


ntal tot 


2 target area? 

Chart 2: Formation Bombing Chart. Because of the prevail- 
ing practice of reporting in terms of the percentage of bombs 
falling with 1000 feet of the aiming point,* the Formation 
Bombing Chart has been prepared to accommodate the 
special interest which is created in a target area of that size 
For a target equal in area to a 1000-foot circle it provides the 
same answer that Chart 1 provides but more conveniently in 
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that it can be entered directly with the pattern dimension anv 
the aiming error in order to obtain the expected percentage. 

Chart 3: Single-Hit Chart. The Single-Hit Chart is also for 
a special use: it has been prepared for the easy estimation 
of the chance of obtaining at least one hit on the very small 
target which may be destroyed by a single hit. 


> 


Chart 4: Pattern Efficiency Chart. The Pattern Efficiency 
Chart is derived from Chart 1 to give curves showing the 
efficiency of bombing by various sizes of patterns in com- 
parison with bombing by individual aircraft. 

Chart 5: Conversion Chart. The Conversion Chart deals 
with a problem of occasional interest. When the radius of 
the circle about the aiming point which incloses one half 
the bombs dropped is known, this chart permits Its conver- 
sion directly to the per cent of bombs expected within 1000 
feet and 2000 feet of the aiming point. 

Chart 6: Pattern Dispersion Chart. The Pattern Dispersion 

Chart reveals the important effect that size of pattern has on 
bomb dispersion. 
Bases of the bombing charts. The bombing charts described 
are based on two conveniently simple generalizations which, 
although they do not precisely describe individual combat 
instances, nevertheless are in sufficient accord to yield a 
satisfactorily close agreement between the results observed 
in combat bombing and the values read from the charts. 
Accumulated evidence indicates that these assumptions may 
be employed with confidence 


<2?) 


nr 


UM HTtHHMNrer Sea 


First assumption: That the aiming errors will be norm 

tributed with equal range deflection 
r al error can therefore be used. It is taken as the radial 
distance from the center of the bomb pattern to the assigned 
aiming point upon which it was desired to ter the bomb 
pattern. In Charts 2, 5, and 6 the aiming error of the pattern 
center is expressed in Cep units. For these it must be under- 
stood that the Cep is to be taken as the radius of the circle 
about the aiming point which contains one half of the 
centers of the bomb patterns and is equal to 0.939 times the 
average radial error 

Second assumption: That the bomb pattern is rectangular 
and the bombs are scattered regularly over its area. In actual 
practice bomb patterns are irregular in outline, usually 
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being somewhat longer along track than across track, and 
the bomb density decreases toward the edges. But provided 
that the length does not exceed twice the width, the actual 
bomb pattern may safely be replaced for theoretical pur- 
poses by a square pattern of equivalent area. The lack of 
uniformity in bomb density works to make a real pattern 
-quivalent in result to a somewhat smaller theoretical square 
pattern so that, as a consequence, the charts tend to under- 
estimate the expected percentage of bombs on small targets. 


A convenient expedient. Computation and complication have 
been very much reduced by an expedient adopted in setting 
up several of the charts. Instead of conventional measure- 
ment in feet a unit equal to the average radial error is used 
to measure the dimensions of pattern and target. Thus if a 
target 2700 feet square is to be bombed with a pattern 1800 
feet square and the average radial error of the pattern 
centers is 900 feet, the resulting bombing problem can be 
expressed as that of bombing a target of 3.0 units with a 
pattern of 2.0 units dropped with a radial error of 1.0 unit 
This bombing problem is therefore disclosed as exactly the 
same as that of bombing a target 2100 feet square with a 
pattern 1400 feet square dropped with an average radial 
error of 700 feet 


Caution. a. It must be remembered that bombing expect- 
ancy as estimated with the charts is the percentage of hits 
with the bombs dropped by the airplanes remaining after 
abortives and gross errors are deducted. 


OMe aH Nn ee ee 


b. It must be realized that generalizations describe aver- 
ages, not particular instances, Expectancy values obtained 
rom the charts are based on average aiming errors and 
average pattern sizes as determined over a period of opera- 
tions. But in the individual missions, especially when a 
target is attacked by a small number of formations, results 
often exceed prediction and often fall short, since with a 
small number of aiming operations the chance combination 
of a series of very small or a series of rather large aiming 
errors is not unusual. Conditions encountered on a par- 
ticular mission also may be more or less favorable than the 
average. Yet, in spite of these uncontrollable uncertainties 
which may apply to individual missions, long-run result 
be in accord with predicted expectations. 
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TARGET CHART 1 


The target chart functions to determine the per cent of the 
bombs dropped which can be expected to hit the target area. 
To use it, the size of the pattern and the accuracy of the 
bombing in terms of average radial error of the pattern 
centers (for attacks by individual aircraft the Cep or the 
average radial error of bombs dropped) must be known. 
The curves marked 1, 2, 3, and 4 are used for patterns 1 
2. 3, or 4 times as large in their dimensions as the average 
ming error. The curve marked 0 is for individual aimings 
(zero pattern size). 
Use of the chart depends upon the shape of the target and 
the pattern, that is, whether they are (1) square, (2) rec- 
tangular, but with length not exceeding twice the width, or 
(3) rectangular, but long in proportion to the width. There 
are three corresponding methods. Irregular targets and pat- 
te are replaced by squares of equal area or by rectar 
of equal area maintaining approximate proportions 


> eac 


Method |: For square target and pattern. Divide the side 
of the target and the side of the pattern by the average 
radial error. Enter the base line of the chart with the 
quotient obtained for the target dimension and read up to 
the curve corresponding to the quotient for the pattern 
dimension, interpolating between the curves if necess 


“” 


The per cent of bombs which can be expected to strike 


2 I ee? Bo 


t can now be read directly from the vertical scale 


co 


Method 2: For rectangular target and pattern, length not 
to exceed twice the width. Convert 
squares of 


i equal area and proceed as in Metho 
Method 3: For rectangular target and pattern, long in pro- 
portion to width. Method | is used to obtain an answer for 
a square target and a square pattern with dimensions equal 
to the length of the actual t t and the length of the 
actual pattern. Then an answer is also obtained by Method 
for a square target and a square patt vith dimensions 
equal to the width of the actual target and the width of the 


actual pattern. The two answers are multiplied, and the 


} 
Nee 


square ro f the product is taken by consulting the table of 


ick cove This squz root equals the per cent 
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Chart 1 Target Chart 


__SIDE_OF PATTERN _ 
AVERAGE RADIAL ERROR 


bd 
Oo 
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Example of method 3 
Torget 1000 by 4000 feet 
Pattern 1300 by 3500 feet 


Average rediol error 
of pottern center 1000 feet 


UmHmMHunr er wad 


PERCENT BOMBS ON TARGET 





10 ¢ 3 40 $0 


TARGET DIMENSION DIVIDED BY AVERAGE RADIAL ERROR 


Table of Per Cents for Small Targets 


Targat Dimension Divided by Average Radic! Error 
10 15 20 25 30 35 40 45 50 


25 56 1.00 155 27 3.0! 3.92 4.95 605 
22 49 e8 1.37 1.96 246 346 4% 5.35 
16 35 62 7 140 189 246 3 3.83 
10 22 27 ot os 1.20 136 17 243 
06 4 i) 38 55 75 7 1.23 152 


The above table gives the expected percentages of bombs on 
small tergets more accurotely then they con be reod from the 
curves on the chart 
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FORMATION BOMBING CHART 2 


The Formation Bombing Chart* is used to ain the per 
cent of bombs dropped which may be expected to fall 
within 1000 feet of the aiming point for any given average 
size of pattern and average aiming error. It is evident fror 
this chart that if the pattern dimension exceeds twice th 
aiming error, the bombing will be greatly improved 
reduction in the size of the pattern 
The reliability of the Formation Bombing Chart is indicated 
by comparing bombing data and results from the Eighth 
Air Force with the expectar predicted by the chart 
same data, computation of which will ¢ serve 


fo 
as 
ple of the use of the chart 


Eighth Air Force Data and Results 


Average oreo Averoge Per cent 
of pattern todial error of bombs 
in eq. ft in feet within 1000 fr 

1 Jon 43—1 Oct 43 9,500,000 1200 24 

1 Oct 43—1 Mer 44 5,720,000 875 40 


Same Data and Expectancy According to Chart 
Area of 9,500,000 sq. ft. e ls a square 3080 ft. on a sid 
Average radial error is 1200 ft 
Cep is srefo 00 x 0.939 


Enter 


UM HMHHOnNr ce aad 


agrees 


nt and 40 per cent 
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Chart 2 Formation Bombing Chart 


% OF BOMBS PLACED 
WITHIN 1000 FT OF AP 


x 
w 
S 
re) 
z 
= 
w 
= 

= 


CEP OF 


2000 3000 
OF SQUARE PATTERN 


IMH HH HNP OAS 


Chart shows overage per cont of bombs falling within 
1000 feet of AP, given size of pattern and aiming error 
of pattern center 
for potterns not square in shope use side of square of 
equol area 
The same curves and ctteched percentages opply for the 
per cent of bombs placed within 500 feet of AP if the figures 
on both the vertical axis and the horizontal axis are divided 
by 2 
Given the per cent of bombs falling within o circle of given 
rodivs about the AP, the per cont expected in a circle of 
twice this rodius is shown below: 
Per cent falling within 500 feet of AP: 15 20 25 30 40 50 60 
Corresponding per cent falling within 

1000 #1: 48 59 68 76 87 94 97 
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SINGLE-HIT CHART 


The Single-Hit Chart i 

may be destroyed bj single hit but which are 

tacked by formations. The chance of obta 

hit on (a) the chance of aiming a patte 

ps the target, and (b) the chance t 
pattern will hit the target. The product 

babilities is the chance of a single hit. Since the 

bability (b) depends on the number of bombs in 


curves are drawn for various numbers of bombs 


pattern area and read 

appro te curve for the nu 2r of bombs 

Mark tl point on the vertical scale A at 
chart. Connect this mark \ a straight ed 
on vertical scale B at the extreme right of the pag 
corresponds to the quotient of the side of square eq 

1 area to the pattern divided by the average radial 
The point at which the straight edge the 


ce 


cal scale C gives directly chance ast one 


hit. The Task Force Probability Table converts the prob- 


ability of a single hit with one formation to the probability 


for two or re lormations. 


Example: 


OUmMHMaHoNnr reac 


Target dimensions 40 by 90 feet 


Pattern dimensions 1800 by 2200 feer 
Bombs in pattern 


Averoge redial error of pattern center 


3600 


60 
2000 


2 
2000 


1000 


Enter chart with the values 0.03 z 2.0 
at least one hit when the 


aking a norn 


and read 10°% as the chance 
$s to be attacked one formation 
ing. If formations are to attack the t 
Task Force Probability ble converts the 10% to a 47% 
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Task Forces Probability Table Giving Per Cent 
Probability for Two or More Formations 


Per cont 
probability 
of ohit 

engle 


Number of formotions 


U 
N 
c 
L 
A 
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eH aie mT Oo 
Pe ae Oe eo 


ts 


— 


: oon on On one 


) 
—— 


s+ 


7 


+¢ 
2 = aT 0 9 7 PATTERN 
10 2 4 PERCENT DIMENSION 
PROBABILITY DIVIDED BY 
TARGET DIMENSION DIVIDED OF AT LEAST AVERAGE 


BY PATTERN DIMENSION ONE HIT RADIAL ERROR 





Hoy) 4H-9/5u1 
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PATTERN EFFICIENCY CHART 


The Pattern Efficiency Chart is designed 
parative efficiency of various sizes of 

to Chart 1 it will be found t 

the average radial error i mension 
bombs individually aimed (curve 0) may 
reach the 


therefor 


compar 


The efficiency of small patterns, it wil 

pin point targets, being about 88 per ce 
equal in dimension to the average radial error 
ciency falls off rapidly as the pattern gets larger. alth 
with an increase in the size of the target, the relative 
efficiency of all sizes of patterns rapidly 


targets five times as large in dimension 


increases 

as the average 
radial error even very rge are 90 per cent 
efficient ? point targ if the pattern 
dimension I nall formation 
to approximately 


the theoretic 


efficiency is such 


attacking 


YmeaHEnnreo 2a 


to aim 


le airplane 


the 
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Chart 4 Pattern Efficiency Chart 





Wom—T TTT TY 
oz |__SIDE_OF PATTERN 
° [AVERAGE RADIAL ERROB 


EFFICIENCY OF PATTERN BOMBING 
RELATIVE TO INDIVIDIIAL BOMBING 
Sy a > Q 
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CONVERSION CHART 


s the ready cc 


yf expressing the bombing 


al attacks, to estimates of the per 
nay be expected to fall witt 
1000 feet and 2000 feet 


cent 
s of 
rac around the ai 1g point 


art gives such estimat directly 


umber of radar ings are made and 


ropped are reported to fall in a circle of 


i the aiming point. The chart 


Sig 


39 times the 
version a scale 
has been dr 
y then be entered with 


ple, withou 
about 3000 feet 
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Conversion Chart 
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PATTERN DISPERSION CHART 


y the use of 
“he chart sh S 1e 
e half of the bombs drop 


» radius of th 





Method of use: The numbers of 
factors identifyin 
the side « 
he actual area of the pattern by average 
Example: 
et square 


radial aiming error 213( 
e about 2500 feet in will be ured 
ilf of the bombs dropped. Similarly t 
had been 6400 feet square 
e, graph line 
r) would show that the larger pattern, ¢ 





This example shows, al 
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Pattern Dispersion Chart 


SIDE OF PATTERN 
AVERAGE RADIAL ERROR 


RADIUS OF CIRCLE CONTAINING HALF THE BOMBS 





1000 200C 3000 4000 5000 
CEP OF PATTERN CENTERS 


5 
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EVIDENCE IN SUPPORT OF BASIC ASSUMPTIONS 


To test the predictions made by the Formation Bombing 

Chart (Chart 2). a conside » body of data is available 

nee pattern sizes, avera ig € per cent 

bom within 1000 feet of the aiming point have beer 

recorded for various altitudes and formation sizes. Seven 

examples > listed below.* Rows 8 and 9 of the table show 
he data pr lv converted for ent 

read from the chart 


ges are based upon relatively few cases 


Combat Data 


Example 2 3 


nared&2aad 


Size of 
Formation 


Averoge 
Altitude 


Number of 
pattems 


Average 
pottern 
length (fs 


meee 


Averogs 
pattern 
width (ft 


Averoge 
radiel error 


Averoge per 


Computed Data 


1750 1750 2450 2450 


550 630 630 900 
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CONVERTING AREAS TO EQUIVALENT SQUARES 


The necessity for converting rectangular areas to squares of 


ea will frequently arise in the course of using 


nual. Suppose a target is 1700 by 3300 
of the square of equal area? The answer 
s the square root of the product of 1700 x 3300. 


step 


below 


follows equals 
> table is 
square of 2-4 * squal t 561, to the 


le number, is ired result 


Similarly in using Chart 1 for 


is necessary 


f iwo percentages. 


Table of Squares 
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HOW TO IMPROVE FORMATION BOMBING 
AIR FORCES MANUAL No. 67 
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INTRODUCTORY SUMMARY 


jropped by the United St 
ir Forces in this war have been drc 
ranging i ize from three 
sequently there is a real 
the results of 


is intended t 


nner aed 


ne] 


3 ee 


ithin 100 
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TERN GENT 


OF PAT 


CEP 


2000 3000 
SIDE OF SQUARE PATTERN 


Chart shows average per cent of bombs falling within 
1000 feet of AP, given size of pattern and aiming error 
of pattern center 


For potterns not square in thape use side of square of 
equal area 

The same curves and attached percentages opply for the 
per cent of bombs ploced within 500 feet of AP if the figures 
on h the verticol oxis and the horizontal axis are divided 
by 2 


Given the per cent of bombs falling within a circle of given 


radws about the AP, the per cent expected in o circle of 
twice this radivs is shown below 
Per cent falling within 500 feet of AP: 15 20 25 30 40 50 60 
Corresponding per cent falling within 

1000 f+; 48 59 68 76 87 94 97 


Figure 1. The Formation Bombing Chart 
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Section | 


PATTERN SIZE AS A FACTOR IN FORMATION BOMBING 
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Figure 2. Describing pattern bombing 
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In between these cases of the extremes are combinations 
of pattern size and aiming error which will result, on the 
average, in placing 50 per cent of the bombs within 1000 
feet of the aiming point. Figure 3 shows three examples. 
The Formation Bombing Chart (figure 1) shows all such 
combinations by means of the curve marked 50%. Similar 
curves on the chart indicate combinations which place 60, 


Figure 3. Examples of combinations of pattern 
size and average aiming error which, on the 
average, will place 50 per cent of the bombs 
within 1000 feet of the aiming point. 
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40, 30, 25, 20, and 15 per cent of the bombs within 1000 feet 
of the aiming point. If a bombardment unit knows the aver- 
age size of its patterns and the average aiming error of 


its pattern centers, it can locate itself on the chart and read 


from the curves the per cent of the bombs it will place 
within 1000 feet of the aiming point. Pattern size is plotted 


as the size of a square equal in area to the bombing pattern.* 


The aiming error is plotted as the Cep of the pattern 
centers, i.e., 0.939 times the average distance of the pattern 
center from the aiming point.** 

of area equivalent to 


the area ns t r tan (hese computations 


**See TMI 
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Section Il 
USES FOR THE FORMATION BOMBING CHART 


1. To discover the profitable course for improvement. The 
Formation Bombing Chart can be extremely useful in that 
it points out the most profitable steps for a bombing unit 
to take to improve its bombing, once it has oriented itself 
on the chart. Suppose that the bombing unit has an aiming 
error of 1100 feet and a pattern area equal to 36007. It locates 
itself on the chart as shown in figure 4 at point A, near the 
20 per cent curve. To progress to the 25 per cent curve, 1.€., 
to attain 25 per cent bombing, the unit would have to reduce 
its bombing error substantially to zero (point C) if it did 
not change its pattern size. Yet quite a moderate reduction 
in pattern size to 3000? (point B) will achieve the transition 
to the 25 per cent curve with no improvement whatever in 
the aiming of the pattern. It is apparent that for unit loca- 
tions along the vertical part of curve a much smaller re- 
duction of the pattern dimension than the reduction which 


CUmMHMHHNne ea 


would be required in the aiming error will bring about 
progres a cl of higher percentage. But, if the pattern 
size and aiming error of a unit place it along the horizontal 
part of a curve, a reduction in the aiming error Is indicated 
as the more feasible goal for its efforts to improve 

The Formation Bombing Chart serves therefore as a 
guide to operating units in that it shows them where 
place the emphasis in their attempts to raise their bombing 
efficiency. Furthermore it enables them to estimate the 
amount of improvement in pattern size or aiming, or in 
both. which will be necessary to attain whatever goal is set 
2. To plot performance. A bombing unit may plot its per- 
formance from time to time on the Formation Bombing 
Chart as to pattern size and accuracy of aiming the pattern 
The performance of the Eighth Air Force, for example, 
has been charted as points A through G on figure 5, 
which represent outstanding steps in its progress in bomb- 
ing accuracy. The marked reduction in the size of the 
pattern which was brought about by the adoption of the 
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2000 3000 
SIDE OF SQUARE PATTERN 


Figure 4. The Formation Bombing Chart diag- 
noses bombing illness and prescribes a cure 


leader—after an initial period 

of all aircraft sighted individ 

> of minimum intervalometer 

salvo releases was a very iar factor in causing the 

improve t in the per cent of bombs falling within 

1000 feet of aiming point. Part of the reduction in aim 

ing error came automatically with a reduction in pattern 

A smaller pattern is easier to aim because the bombs 

» lead airplane assume a definite position in the pat- 

tern, and as a result the lead bombardier is able to make 

the proper allowance in his sighting and dropping to center 
the pattern as a whole on the target. 
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%OF BOMBS PLACED 
WITHIN IOOO FT OF AP | 


5% 











CEP OF PATTERN CENTER 








SIDE OF SQUARE PATTERN 


Figure 5. Progress of Eighth Air Force Bombing 


UMHAHHnNNnNE OB 


3. To determine the effect of change in altitude on a given 
instance of formation bombing. The effect of change ir 
altitude on formation bombing is sharply brought out by 


the Formation Bombing Chart it use is made of certain 


observations and assumptions of the effect of altitude on 


pattern size and aiming error. In the European Theater it 
was found that each additional 1000 feet of altitude added 
60 feet to the length and 60 feet to the width of the pattern 
If, then, the average pattern size and aiming error for 20,000 
feet is taken as a starting point, the following table can be 
constructed with the aid of the chart, assuming a constant 


mil error, to predict the effect on accuracy of bombing 
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Point Time Pattern Size Cep of Average % 
(See Pattern of Bombs 
Chart} Length Width Center in500° 1000° 


a 1942 Over! Milong a (ne reliable records) 
8 19432 4,600 2,600 1,180 Individual sightings 
for range 
19436 3,200 2,500 1,130 Dropped on leader 


1 Oct 1943 Minimum inter- 
1Mor1944>5 2,600 2,200 820 valometer; some 
salvo 


1944« 1,900 1,900 940 15% Minimum inter- 
valometer 
F 1944< 1,700 1,700 740 24% Salvo 
G 1944« 1,750 1,700 600 25% 12-14A/C formation 


®See Analysis of Vill Bomber Commond Operations from the point of view of 
Bombing Accuracy, Operations Analysis Section Report, 31 October 1943, 

bSee Report On Bombing Accuracy, 1 October 1943 to | Merch 1944, Operations 
Analysis Section, VII Bomber Command Report, 12 April 1944 

“See Memorandum on Sclvo and Intervalometer Releoses, Operations Analysis 
Report, Eighth Air Force. 16 September 1944. Data for points E, F, G are for potterms 
in the altitude brocke! 18,000—22,500 using 500 ib. bombs from 8-17 A/C. Point E 
is not included in the line on the chart showing the progress of the Eighth Air Force 
because the dota for this point is based on patterns dropped over an earlier period 
of time. They were segregated to show o comparison between salvo and inter- 
valometer releases. Except for point G the data refer to patterns mode by combat 
boxes of 18-21 A/C 


Many other factors than those included contributed to the 
continuous improvement in the bombing over the period of 
time exemined here: mops developed to facilitate identifico- 
tion of the target, improvement in treining, and the accumu- 
lated experience of the operating groups—to mention a few. 


DUM HMHunre wed 


Altitude Side of Aiming Error Percent within 1,000 Fr. of AP 


Square Pattern of Pettom From Formation From 8th AF 


Bombing Chert —_ Experience* 
15,000 1,700 690 55% 50% 
20,000 2,000 920 40% 40% 
25,000 2,300 1,150 29% 27% 
30,000 2,600 1,380 22% 
35,000 2,900 1,610 17% 


*Dote token from on altitude-accuracy curve prepared in March 
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4. To estimate relative bombing accuracy of projected 
formations. The relative bombing efficiency of a contem- 
plated formation may be estimated by means of the Forma- 
tion Bombing Chart by entering the expected size of bomb 
pattern for the formation. If the same aiming error is 

sumed for patterns being compared, the chart will indicate 
the per cent of bombs from each pattern which it may be 


expected will fall within 1900 feet of the aiming point. 


Section Ill 
CHARACTERISTICS OF SMALL AND LARGE BOMB PATTERNS 


The Formation Bombing Chart (figure 1) indicates that 
for the same aiming error small bomb patterns will place 
a greater percentage of their bombs within 1000 feet of the 


aiming point than large patterns. This indication is thorough 


borne out by ience in the European Theater, as is 


by the folle g table take ym an operations 
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Classification of Bomb Patterns by Area 
Ares in Million Average per cent of Bombs 
Square Feet within 1000 #. of AP 

3 or less 60% 

3%-5 40% 

54-7 35% 

over7 27% 


he fact that in some instances in whicl 
would completely miss the target circle a 
] same aiming error would overlap 


to place some bombs on it, the advantage lies in 
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THIS THIS 
SMALL LARGE 
PATTERN PATTERN 


* 


PUTS 52 BOMBS ie aM /* * * PUTS 12 BOMBS 
IN CIRCLE—OR ene " * * "GN CIRCLE—OR 
57% aa oes ene 12% 


Figure 6. Small patterns vs. large patterns 


the long run with the small pattern. Because it is large, 
the large pattern can never get a large proportion of its 
bombs close to an assigned pin point. The small pattern 
can get a large proportion of its bombs there and does get 
them there often enough to more than make up for the 
complete misses which may be registered with the small 
pattern. Targets are also customarily attacked by several 
formations, so that it is not material if on occasion a small 
pattern misses completely, since it is the average for the 
patterns of all the formations by which the mission is ap- 
praised. It is the outcome of the aggregate performance of 
all the task force—the team of formations—sent over the 
target which adds up to make a day’s work. 

The remainder of this section presents a fuller discussion 


CMe aH nner Za 


of the characteristics of small and large patterns. It will 
repay close attention, as an understanding of what t 
essential to a realistic conception of pat 

bombing 

What has been said up to this point has been chiefly con- 
cerned with the average per cent of bombs falling within 
1000 feet of the aiming point as a result of various com- 
binations of pattern size and aiming error. This average 
may conceal a very important characteristic of pattern 
bombing. Unit commanders who fail to perceive it have 
often been led deliberately to make large patterns. 

At first thought the risk that a small pattern may com- 
pletely miss the target might lead to the conclusion that a 


iW 
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ger pattern with the same aiming error would be pref- 
erable because it would place at least some bombs on 
target. This contention can best be examined by breaki 
down the average per cent to tabulate the frequency with 
which the various individual percentages within 1000 feet 
of the aiming point actually occur. For such an examination 
two patterns may be chosen: (a) a small pattern equal in 
a to the 1000-foot circle around the aiming point, and 
(b) a large pattern of four times the area of the small pat- 
tern. For each pattern a Cep of 1000 feet for aiming will 
be assumed. It is evident that in many instances the small 
pattern will get nearly all its bombs in the 1000-foot circle 
around the aiming point. But it is impossible for the large 
pattern to get more than per cent of its bombs in the 
le because it is four times as large in area as the circle 
he fact which may be concealed if averages alone are 
considered and which may be overlooked in dwelling on 
the danger of missing completely with the small pattern. 
If the concern is with targets which require many hits and 
which will be attacked by several formations, it is not the 
number of formations which miss completely that matters 
so much as the final percentage of hits for all the attack- 
ing formations. The table and figure 7 give a clarifying break- 


down 
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Cep of Pattern Centers = 1,000 Feet for Both Patterns 


a) Small Pattern b) Lorge Pattern 
Area = Area of Circle 1,000° Radius Area=4 Times Area of Circle 1,000’ Redivs 
Per Cent of Bombs Number of Per Cont of Bombs Number of 


within 1,000 Patterns within 1,000 Patterns 
Feet of AP Giving this Per Cent Feet of AP Giving this Per Cent 


80 -100 7 25 50 
60- 80 18 20-25 27 
40- 60 25 15-20 11 
20- 40 23 10-15 7 
0- 20 21 5-10 a 

0 6 o- 5 1 


Total No. Patterns 100 100 


Average per cent within Average per cent within 
1,000 feet of AP: 40% 1,000 feet of AP: 22% 
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Per Cent Average 


80-100 60-80 40-60 40 
ene rooms fim foe - . for 
| 


Number of Patterns 


Of 100 amoll petterns dropped, 7 are virtually bulls-eyes, put- 
fing 90% of their bombs in the target circle, 6 miss completely 
and the others ore distributed about equally among the per- 
centage brackets as shown. On the average, 40 cut of every 
100 bombs strike in the target circle 


reeZza 


OMH WHOM 


20-25 15-20 10-15 
L 


t 


50 27 


Number of Patterns 


Of 100 large patterns dropped, half put 25% of their bombs in 
the target circle end none miss entirely. But on the average 
only 22 owt of every 100 bombs strike in the torget circle. 


Figure 7. Small potterns vs. large patterns—prob- 
abilities. 


13 
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> reveals that 6 out of 100 of the small patterns 
may be expected to miss completely, while only one out of 
100 large patterns may be expected to place fewer thar 


3) § 
cent of its bombs within the 1000-foot circle. There is not only 


this apparent advantage for the large pattern of minimiz- 
the possibility of complete misses, but another apparent 
itage in that 77 out of 100, or over thr quarters, of 

such patterns can be expected to place 20 to per cent of 
their bombs in the 1000-foot circle, so that very high assur- 
ance is given a single attack. But these advantages disappear 
if more than one attack is considered. A comparison of the 


average per cents for the two types of patterns discloses that 


all pattern places nearly twice the percentage of the 


arge pattern within the target circle. This is a comparison 


nportant for commanders to remember. It means 


pattern which may miss the target more often than another 


MH aH none aa 


pattern may yet make for better bombing 
Formation bombing necessarily yields results fi 
more widely than those of attacks by single aircraft because 
the technique affords a smaller number of aimings. That the 
fluctuations be predicted, however, is demonstrated by 
comparison of results which could be predicted for 100 con- 
secutive 1 aimir f nth Air Force patte 
dropped early in 1944 with the actual results 
Per Cent of Bombs 100 Eighth Predicted Results with 


within 500 Feet Air Force Pattern 1,800 Feet Square 
of Aiming Point Potterns Cop Equals 875 Feet 


over 25% 24 20 
20-25% 12 17 
15-20% 14 13 
10-15% 13 12 
5-10% 16 W 
O- 5% 10 13 
0% 1 14 


ry 


100 100 
om none to a very 
within 1000 feet of the aiming 
vercome if several formations are sent 


Attack by even as few as four 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





One die uses is cast “<=” 


all throws from 1 to 6 are equally probable. 


72) 


Gleee| WW flee) “i 

Four dice Neve i: ule | G-J 
a > 
MP => CS 


throws cluster around 14—values as 
low as 4 or as high as 24 come 
up seldom. 


are cas 


Four formations go over the target. 
Results average 42 per cent strikes in the 
target circle. Four patterns missing or 
four scoring in the top bracket cre 
unlikely. 


Tm ke aH Hner eZza 


Figure 8. Bet on averages 
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Small Pattern: Area = Area of 1,000-Foot Radius Circle 
Cep of Pattern Center = 1,000 Feet 
Per Cent of Bombs Distribution of 


within 1,000 


Feet of Aiming Point 


80-100 
60- 80 
40- 60 
20. 40 
0- 20 

0 


Distribution of 
100 Averages 
of 4 Patterns 


100 


The table discloses the Stabilization of the composite 
result of as few as four formations attacking a target since 
the percentage of bombs hitting within the target circle 
ranges between 20 and 60 per cent for 86 per cent, or 6 out 
of 7, of the targets attacked. Although this range may still 
seem large, it is inherent to present pattern bombing 

In this connection it should be remembered that the 
centers of several patterns aimed independently at the same 
aiming point will be dispersed around it in the same man- 
ner as singly aimed bombs. The patterns will overlap one 
another and the target area in varying degrees. For an 
example it has been computed* that. on the average, for four 
bomb patterns, each 3000 feet Square and aimed at a target 
2000 feet square with a Cep of 1177 feet, the following density 


attained 


MH aH One raeac 


“4 


2% of the target area will be missed completely. 
11% of the target area will be covered with 1 pattern. 
31% of the target area will be covered with 2 patterns. 
38% of the target area will be covered with 3 patterns. 


18% of the target orea will be covered with 4 patterns 


Formations cannot be expected to superimpose their pat- 
terns like pancakes on a breakfast plate. In fact only a small 


part of the target is covered with the maximum density, and 
e\ eff 


ort to date to increase this density has not led to 


ations Analysis Section, XXI Bomber Command 16 No- 
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1 that the bombing already achieved, though effective, 
still leaves much to be desired. 








7) 
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Here four potterns 3000 feet square hove been cimed of o 
torget 2000 feet squore with a Cep of 1177 feet for the pottern 
centers. The terget has been ruled inte 100 squares to show 
graphically the opproximote variation in density of coveroge 
to be expected. 


Figure 9. Pattern coverage varies in density. 
Formations cannot stack up their patterns like 
pancokes on a plaie. 
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Section IV 
RECORDING PATTERN DIMENSIONS AND AIMING ERRORS 


Records of past performance are invaluable for proper 
control of efforts to improve the accuracy of bombing. As 
has been pointed out in conjunction with the presentation 
of the Formation Bombing Chart, such efforts will be di- 
rected at one or both of two factors g error and size 


of pattern. Unit records of both are required for employ- 
ment of the chart. 


formation bombing care must be exercised in the 
method of ex ng and interpreting the aiming error. 
Although traditional Cep is useful as a measure of aim- 
ing accuracy for individually aimed bombs (see Section I), 
its inadequacy as such a measure for large-pattern forma- 


tion bombing is now visible in the light of the intervening 
discussions. If the Cep is taken to mean the radius of the 
circle around the aiming point which contains half the 
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bombs dropped, and it is normally so taken, that figure does 
not bear the simple relation to the skill of bombardiers aim- 
ing large patterns that it does if they aim single bombs 

Reference to the Formation Bombing Chart shows that 
a pattern 3700 feet square, aimed with a Cep for pattern 
: »f 1000 feet, places on the avera 

1 1000 feet of the aimi point 
half of the bombs w 
that the Cep 
70 feet. E 
aimed bx 
mbardier's performance is poor 
the difficult task of aiming 
pattern so that half of his pattern centers 

thin 1000 feet of the aiming point. Measures for improve- 
ment accordingly do not derive from sharpening the aim 
but from a drastic reduction in the size of the pattern 
other bombardment unit may be placing 20 per cent of i 
bombs within 1000 feet of the aiming point with a pattern 
2000 feet square but with a Cep of 1600 feet for the pattern 


centers. These circumstances would indicate a reduction in 
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the aiming error, since now the aiming error is the main 
factor in producing the unit’s poor bombing. Because it is 
relatively large and the pattern size is already relatively 
small, it is the obvious point of attack. i 
When, then, the concept of a Cep is to be applied to 
formation bombing, its reference should always be carefully 

ecified: Cep of the pattern centers or Cep of the bombs 
Confusion of the term is easy and obscures diametricall; 
opposite problems.* 

For use in conjunction with the Formation Bombing 
Chart the Cep of the pattern centers is required: The center 
of the pattern m be determined by any of three methods: 

a. By inspection. 

b. By taking the center of a circle of 500 feet (or 1000 
feet) radius so placed over the pattern as to include the 
largest number of bombs 

¢. By taking the intersection of a pair of lines parallel 
to and at right angles to track, each line to have one half 
of the bombs to either side. 

The use of the MPI is not recommended because it is 
tedious to compute and because stray bombs exert an undue 
influence. Once the center of the pattern is determined the 
radial distance to the aiming point is recorded. The average 
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these distances multiplied by 0.939 gives the Cep « 


centers (see “Handbook for Bombardier 
f the bomb pattern may taken as t 
e (one edge parallel to track) 
encloses the bomb fall. Obvious stray 
early or late release from one of the 
formation e disregarded. 
A detailed account of the procedures for making these 
surements and of the technique for making bomb plots 


) 
— 


of individual patterns from the strike photographs is avail- 
able in an Operations Analysis Memorandum.** 


*As a matter of fact, data from the theaters is now commonly expressed 
terms of the per cent ¢ bombs dropped which fall within some sir 
multiple of 1000 feet aiming point 

** Meme dum on Methods o Reliability of Measures Er 

in the Study of Bombing Ac J ysis Se 

Air Force 
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Section V 
REDUCTION OF PATTERN SIZE AND AIMING ERRORS 


It has been pointed out that the per cent of bombs placed 
within 1000 feet of the aiming point is increased (a) by 
diminishing the area of the bomb pattern, (b) by decreas- 
ing the average aiming error, (c) by reducing both. The 
Formation Bombing Chart indicates directly for any cur- 
rent operating performance which reduction should be em- 
phasized. The succeeding paragraphs offer suggestions of 
means and ways of effecting such reductions. 


Pattern size. The area of the pattern may be diminished 
by: 

a. Maintaining a better formation on the bomb run 
by all pilots striving to keep their proper position in the 
formation and to hold exactly the same speed and exactly 
the same heading. 

b. Achieving as nearly simultaneous a release as pos- 
sible by all aircraft in the formation. 

¢. Employing minimum intervalometer or salvo re- 
lease 


d. Employing Automatic Bomb Release. 


Aiming Error. The aiming error may be decreased by: 


a. Standardizing the bomb pattern to fix the lead 
bombs in a definite position with reference to the center 


of the pattern. A fixed location for the lead bombs on the 


pattern permits the lead bombardier to calculate the offset 
in his sighting which is required to center the bomb pattern 


on the target 


b. Making practice runs. If the lead bombardier drops 
large bombs, they can be identified in photographs. The 
position of the strike of such bombs should be adjusted in 
the plot for the known difference in range between them 
and the small practice bombs dropped by other aircraft in 
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Section VI 


PERSPECTIVE 


stion bombing can never & vual in effective- 
individual raft. But the forma- 


has been accepted (a) as an instrument for s iefense 
large force 0% get in a 
(c) as a way to facilitate the 


yrotect the bombers 


ymbing of formations of f 1oderate size is 


t appreciably less effective than that by single attac k. The 


25 a unit to capitalize on the superior attain- 


ments of a lead crew which certainly a assur- 
e that the target will be identified and 


ration performed with precision under adverse c nditions 
idition, the bomb 


than do those of the average crew 
patterns from each formation can be identified so that faul 
may be detected and technique 1! nproved. Such identifica- 
feasible for individual attacks, a 


nee aed 


tion is not nd every crew 
viewing a composite bomb plot can believe r own 
bombs are the aiming point and t missed 
were dropped by some other crew. Development of a tech- 
nique of identifying bomb patterns now denies this nat 
crews 


Mea Hw 


t 
tendency toward selt 


ex 


} 
——— 


arget program 
sle and the rate of operation ¢ 
there are other important factors whi 


| perspective 
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Of a force of 10 aircraft 
dispatched to drop 
100 bombs 


if 20% abort = x and 20% make gross errors ie aK 


then the 6 remaining aircraft 


must achieve e ee 
40% bombing phd be ci tsaseces 
to yield 24% bombing 
for the force dispatched. picts sem akere 
But if abortives and gross errors 
are cut down so that 8 aircraft 
make normal aimings, 
then 40% asigee spas 
bombing by sialsis 7 tosseeeeee 
the 8 oircraft ‘°° Sethe rhs es 


will yield 32% bombing for the force 


dispatched. 


But as bong as only 6 aircraft 
can make normal aimings, “a 


53% bombing “be 
will have to be ye eeerees: = ~~ Useune sides 


achieved by 
the 6 aircraft 


to yield the 32% bombing for the entire 
force dispatched. s6sb050.0 60 


Fig. 10. The effect of abortives and gross errors 
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f bombs within the target circle does not, 


yut the total yield 
It of an operation is greatly 


of the force i ved which fall 
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Ext. 4819 


Major Generel Curtis E. LeMay 
Commanding General, 

XXI Bomber Command, 

APO No. 234, c/o Postmaster, 
San Francisco, California, 


a 


D Curt 
I Maj Robert 5. Bennett to your Command on a 
are to have very great potentialities. 


The attached 
oramda describe what the method proposes to accomplish, and 
jor Bennett ia bringing with him a full exposition of the method. 


I feel free you to zi im every opportunity to develop 
his he frankly admits may require 
several miseions in to iron 

ne potential grein ie large and al 
smoothly into your present plan of operation without additional 
jipment or personnel. He was at the Second Air Force when the 
I Bomber Command was in training and worked with your Photo and 
eI, people there. Being on friendly terms with these people is 
good thing because their cooperation will be essertial: he must 


P 
a 0 
be able to place cameras where he needs them, have them activated 
automatically with the bomb-release ewitch, etc. He will use slightly 
modified methods of plotting: he will need photogrammetric plots 


of the target areas, etc. 


snag anywhere, I'd appreciate 


that hie pror 
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Brigadier Genera 
Twentieth Chief 
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primarily upon securing strike photo- 


operationally feasible. 
The proposed method of analyzing bombing operations 
ic means has been explained in detail to the Opera 


Division, Twentieth Air Force. It is based on photogrammetric 
g principale which have been in use but have not been come 


manner to permit full utilization of available photography. 
principles was tested by the under» 
connection with the preparation 
é (Camera Bombing) and in preparing 
a report, subjec nal 4g Bombing Results by Photographing the 
Descendi Pombs Siz ar t were also recently conducted b 


Office 


OUtiice 


additional equipment or versonn 
and more immortantly, it does not im 
or difficulties, but has been de 
ing procedures of the XX and XXI Bomber Commands. 


selient advar : he method is thet 
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Mapping Performed all types of survey and mapping work 
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veySe Began using aerial surveys at this time, During this period 
supervision was exercised over 
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average 
example shows: 


Target width/C 
Pattern widt 
these two figures we enter the table 


Target le 
Pattern Length, 
these two figures we enter Lhe table to 


Then the expected per cent of bombs that 


loOx#idth Factor x Length Fector = 
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ef of Staff, Twentieth AF. 12 October 1944 


information. 


a. In contemplating large scale air efforts against Japan and the 
role that can be played by enemy reaction analysis, it is immediately apparent 
that neither is there available intelligence of similar completeness and re- 
liability concerning the Japanese Air Force, nor is command personnel going to 
have the facilities for quick and easy access to needed information which 
characterized the situat here an analyst of enemy reaction could walk 


elk ans 
the room or telephone Air ii y to fill ina > in his knowledge, 


er > 
cross 


Fs 


ore, not to expect too much of 

Until preparations can be ma 
assure its continued flow, 

onducted a sufficient number of opersticns to be studied and 
enemy reaction begins to emerge, operational planning, as 


On the other hand, experience in Eight! 
value of enemy reaction analysis in operati: t 
1en based on the scantiest 
ive results, As ti on cons 


enemy interception tactics and in ability to develor 
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ection and ti fighter o; 
ce-time deployt °) hte rt, lans to confuse 
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ions feints, spoofs and 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


IS UNCLASSIFIED 


flexibility of the striking f: 


before long range fighters 
i jesigned to carry 


avail 

undef ended 
the chance of 
of the chi 


iticn 3 jeploy our 
i e 


1¢ greatest potential concentrat o 

{see "fich 3s") In the Twentieth Air Force, the elabors 

of dispatching relays of fighters to offer protection thr 

neither necessary ible, Fighter protection for China bas 
crossing China on penetration and withdrawal can be developed and target 
over the Japanese mainland j 


enemy controlle 
sufficient 
route vari: : Ss Of 
such great distan 1 ou increases j amount of the 
i be made only at the expense o > bo i is fuel-bomb load 

balance is so critical that it is unlikely that vi c iesireble 
to take any but the most direct routes to and 

é i i the enemy as to our 
great disadvantage, si it wi preclude fle 


rprise and 
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Taking Tojo 2 as an example of the best early type of Japanese 
fighter, it is interesting to compare performance, weight, armanent, 
and armor of Tojo 2 and the new fighters coming into operational use 
(See Table 1), 
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in 
shortly in r ery f heavily armed 
fighter aircraft having hig v i ity to fly attack 
courses against B-29's at itud These fighters constitute an 
extremely serious threat to unescorted B-; o against Japan, 


mbers,. 


bis section, we consider how 


execute their attacks, 


been widely held in th 
bombers only if they f! 
: I it course attack, a fighter flies 
his nose always pointed slightly ah of the bomber, 
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incorrect, esp 
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€ he fight These are 
have been the dangerou 2 ) and , operations in the ETO, and 
it seems reasonable to expe simil re 2 tl J nese, 
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1¢ German Air Force, when VIII Bomber Command 
fective, and when it had experimented long enough 
and B-24's, making large scale atiacks on our 
were characterized by fancy co-ordinated attacks, 
us but not prohibitive losses inflicted on the 
During this period (March 1943 = August 1943 t 
multaneous a 
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Actual Order of Attack of Different Aiming Points 


Aca | a 


ta wa © 





3 : 
Oramnannnvnsa ; 


WN te @ @ 


ca @ 


1 
1 
1 
1 
2 
5 
3 
5 
1 
1 
2 
2 


2A WWW THM Horo Fr 
“OOM WM tn 











THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Order Over 
Target 


Fe EN es 


39 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


All bomb impact points shown on the bomb plots 1 - 6 are 
computed from strike “photographs showing bombs in sir and suffi- 
cient ground detail to locate the course of the bombs relative 
to the ground, 


The trajectory of any given bomb depends on the al titude, 
heading and true sirspeed of the aircraft at bomb release, and on 
the, wind velocity and direction. If these are accurately known 
then the trajectory ceh be obtained from the bombing tables and 

the impact point of the bomb can be computed. The limits of 
accuracy of this method would be of the ordet of 500 feet if suffi- 


ciently reliable information were available, 


For conditions of altitude and ground speed as in Mission 
No. 174, every one degree error in drift contributesa deflection 
error of 200 feet and an error of one M.P.H, in ground speed pro- 
duces a range error of 50 feet. This information as reported by 
the Groups through the Wings was in many cases internally contra. 
dictory and inconsistent in some casesdifferences appearing of up 
twelve (12) degrees in drift and twenty (20) M.P.H. in ground 
; (to which would correspond errorsof 2,400 feet in 


reported T.A.S., heading, w 


° 
» and 1,000 feet ir se respectively). The uniform 
ir } 


dopted of us 


introduced by the fact that according 
reported, many of the E46 clusters 
om the briefed altitude of separation 
This error amou to a range difference of + 250 
actual altitudes separation in this mission. 


impact point may be regarded as 
true impact at of that particular 


to un- 


were smoke 
& accuracy of thi 
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ks on 6ach 
€ omit cone 
y in this atteck because the earlier groups over 
succeed in concentrating their bombs on 
y i Reenuac the order of attack was not adhered to but ; ily becauss 
were rice in aiming which put several of tt y bombfalls 
er aiming points. 
The strike photos furnish evidence that the surface wind, 
from ee" at 5 knots, was probably blowing from the 
This is shown by @ comparison of strike 
mes, which indicates that the smoke near 
spread or drift towards the south or southeast. 


Beg 


che 


The forsgoi analysis may serve only to document matters 
already evident from the experience of this Command ont 

and other daylight i éndiary attacks, namely--the ae 

smoke develops et by preceding planes; thee 


ss 
the smoke, once forme billows out over a large area; pi the diffi- 
h 


; 
culties encountered b ater formations because of the obscuration 


of the target by 


g point is involved, it may 
or the approech thereto, will be covered 
very few minutes after the first attack, 


68 in ag ere lere are several caree 
se re is ill a substantial 
chance thet ‘most of the Labi formations will find their 
“oP 


M.P.I.'s covered with smoke, or their vision thereto ,obscured, 
This will happen whenever: 
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ihood that, even in smaller 
attacks, the later formations will encounter difficulty with 
smoke, they should continue to be briefed, and trained to 
bomb by radar. or through use of a reference point or offset 
A,P. This should not be regarded as an alternative to a normal 
visual sighting, but us the method that will probably have to 
be employed. A normal visial run should be considered as a 


possible alternstive, rather than vice vers@e 


The extent of the pos le smoke cover over the target area 
requires thet the reference or offset points be selected as fer as 
practicably possible sway from the assigned M.P.sI.'s lest such points, 
too, be smoke covered. 


ming points for the later formations should be selected 
ard to available offset points but, if at all possible, 
ble for radar bombing. 


(4) i he fires set are not co-extensive with the 


e 
area covered by smoke therefrom, it is clear that dropping 


bombs into a smoke-covered urea does not mean that it is being 
"over-bombed"; on the contrary it is important to attempt to 
drop on the assigned M.P.I.'s, so as to achieve the desired 
density of bombf'all in that general urea. 


the time schedule has 
1 I later 
ing points and 3 ation in time, of bombfalls 
around each M.P.I., par ress should be luid on 
adherence to the i ch If, nevertheless, 
som nsideration should be 
given to whether pr not they ack their assigned 
M.P.I., or bomb some other point. Possible alternatives are: 


(a) To bomb the u.P.I,/ assigned, 
(b) To bomb an M.P.I. corresponding with the 
of uttack, or 
(c) T z ome point beyond, and 
the assigned i 


wes not 
on & 
as a result of 
at Iwo Jima. Thus, the 
airborne aircraft, even if 
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tim 


and altitude of bomb release is 


Table 6. 


ier B-29's received most of the damage. 
In the first f the attack, 16% of our aircraft received 
Plek hits. In the second twenty minutes, 10% were hit. Thereafter 
only 3% were hit. of the basic data shows a fairly sharp 
k in flak damage at end of 50 minutes. This may be partially 
ccounted for by the fact that by that time there was a heavy smoke 
read over 4 large area of North Nagoya; however, heavy concentrations 
smoke in various parts of the area had existed for some time prior 
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Fighter attacks Susteined Between I.P. and Target 
And Between larget and Lands-nnda, According 
Time and Altitude of 


= 25282 28262-28440 jester 2-00042Z '0005Z-0024z| Total 

) (3) (2) (2) (3 1) 12) (3) QQ) (2)! 3{8).( (1) | (2) 

aes Rieke DLS Ane Ae jhe?) 

19,000 and Up i 39/9 3 | 15: $3610:0,9'0 99. 99 


17,500 to 19,000! 27| 8 | : } 52:3] 4 | i O j176! 
16,000 te 17,500. 68/33 


Totals 


Fighter attacks also tended to be low and early. noeee 
that between target and coast no attacks were sustained by the last 
45 aircraft; but that these aircraft received I5 attacks Benet 1 
and target where the preceding 127 aircraft had only 3 attacks. A 
pos sible explanation is that enemy fighters which followed the early 
B-29"s past the target, came back in time to make a few passes at the 
tail end of our force over the target, and then broke off combat. 


67% of the I.P. to target fighter attacks were received by 
f the aircraft h released below 17,500". These 66 attacks 
oken down as fo wen Peery. to elevation and clock direction 
é tended to come from above, in spite of the 
ow formations. 27% of all attacks came from 
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@.e If operational difficulties prevent the asseably of 
belanced 12 plane formations, what doctrines should govern the spacing; 
turret assignments, and briefed areas of search end fire for smaller 
fromations? 


f,. What other recommenieations can be made to improve the 
defense of B-29 formations? 


Se Colonel William P. Fisher, Deputy Chief of Steff and Dr. 
Richard G. Gettell, Operations Analyst, are designated as the reprosent- 
atives of the Twentieth Air Force at this Conforence. Colonel Fisher 
will convene the Conferense, explain the purpose thereof, and thereafter 
Dre GCettell will .ot as Chairman and Coordinator. 


LAURIS WORSTAD 
Brigedier Gemeral, Ue S. Army 


Ohief of Staff 


CUM HMHHNMNPer aaa 
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will yield a few hits on the fighter for nearly every fighter pass. 


3. I believe that a further contribution to the operations of 
the Twentieth Air Porce can be made ty collecting and analyzing data 
on fighter attack courses, deflections taken tb the fighter, and 
deflections necessary for the bomber to hit the fighter, for beam and 
tail attacks as well as nose attacks and all operational altitudes: 
19,000 feet, 24,000 feet and 30,000 feet. Modifications in the use of 
the CFC system are undoubtedly indicated for beam attacks, and possibly 
for tail attacks; but we cannot develop any rules for gunners to use 
until we know what really goes on in the air. 


4. Furthermore, personnel cf the Second Air Force and engineers 
of the General Electric Company have developed modificatio:s for the 
present computer which will give it a much smaller solution time and 
may make it quite suitable for use against nose attacks. The behavior 
of this modified computer should be checked against genuine fighter 
courses and it should also be subjected to a good air test against real 
attacks, The hits obtained in this way should be compared with the 
hits obtained by « gummer using his own deflections, sc that the better 
system may be made available as quickly as possible, for 3-29 combat unite. 

5. I believe that the work described in paragraphs 3 and 4 above 
is of such urgency, considering in particular im 
defense of the B-29, that no avoidable delay shoul 
ite prosecution, I believe thet there will be a di 
monthelin the procurement of usable data if this project is turned 
over to Eglin Field, since the type of film analysis employed requires 
a treined crew of about 12 persons, in addition te supervisory personrel, 
scientific personne] who can meke judgements from the results obtained, 
and computing help (who are available from AMP in New York City). 


6. I further believe that the University of New Mexico is the 
institution best suited to carry on this work for a two-month period, 
which should suffice for the completion fc: the projects described 
above; and that no further dfficulties will arise through the public- 
ation of unsound opinions. 


UMe aH One er aZa 


EDWIN HEWITT 
Operations Analyst 
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13 Sebruary 45 
RLS/ma/72993 


JEMORANDUM TO: COLONEL J. T. POSEY 
DC/S, Combat Operations 


Subject: Defensive Fire fower of B-29 Airplanes 


le Have submitted the attached file to Dr. Kdwin Hewitt for 
his comments. Here are his comments: 


"I think that the idea of a training film as such 

for B-29 crews on WHAT FIGHTERS LOOK LIKE would be 
enormously valuable. I talked with quite a few B-29 
people at Alamogordo, and they emphasized again and 
again the point that crews being trained for combat 
never see real honest fighter attacks. Most of them 
get their first view of fighters when somebody is 
shooting at theme I uncerstand that this is partly 
because of liaison difficulties between the bomber 

boys and the fighter boys in the Second Air Force 

and partly because the fighter pilots used are OTU 
personnel who are just getting checked out on the 
airplane. A ten or fifteen mimite film on fighter 
characteristics (without the usual eye wash and rah rah, 
but with simple facts in it) would be a very good thinge 
I'd expand the present Mte #ilson program considerably, 
if I were doing it". 


HH aH nn Pe ee 


2 I concurs 


- 


ROBERT L. STEARNS 
Operations Analysis Division 
Twentieth Air rorce 
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HEADQUARTERS, TWENTIETH AIR FORCE , BY authority of 
O¢fice of the Commanding General = 
Washington 25, D.C. 


13 Jan LS 


MEMORANDUM FOR THE CHIEF OF STAFF, TWENTIETH AIR FORCE 


Subject: Report on "Tests Relative to the efense and 
Tactical Use of the B-29" of 15 Nov 194k, by 


Department of Physics, University of New Mexico. 


le Summary anc conclusions, 4 careful study was made by the 
undersigned of the method used by the UNM project in evaluating the 
defensive power of the B-29 airplane. Tis method has been found 
valid in most essential respects, and is considered to give an 
accurate analysis of what can be expected from B-29 defensive gunnery. 


The alleged discrepancy between combat claims from XX Bomber 
Command for enemy aircraft destroyed, probably destroyed, and damaged, 
and the results obtained by the UNM group, has been subjected to 
statistical analysis. From this it appecrs that the combat claims, 
so far as can be determined from information in Tactical Mission ‘*- 
ports, are generally in good agreement with the prediction of average 
hits per pass made by the UNM project. It should be emphasized that 
the combat reports at present available are not complete enough to 
make accurate deductions frome 


In view of the facts stated in the preceding paragraphs, it is 
recosmended that the stripped B-29 airplane be given a combat trial 
in operations which can utilize its advantages, with personnel 
trained in the special techniques which should be used with this type 
of airplane. It is believed that the advent of the new Japanese 
high-speed, high altitude fighters makes the use of any B=29, under 
conditions of possible nose attack, extremely dangerous. 


UM MH nner Gea 


2e Appraisal of the method of ise The undersigned spent 
eleven days in consultati Dre Eo Je workman, Dre Re E, Holzer, 
Dre Ge Te Pelsor and Dre W.D. Crozier of the Physics Department, 
University of New Mexico, and in study of themalyses mace by this 
groupe Dr. Hassler Whitney of the Applied Mathematics Panel, NDRC, 
was available for three days of consultation and has concurred in the 
conclusions of the present reporte Ore “hitney's knowledge of the 
aerial cunnery problem and the CIC system and general suggestions were 
enormously helpful to the undersigned. 


3- Turret film analysis. The Workman Croup determined average 


angular gun errors and s ard deviations of these errors both in the 
plane of action and perpendicular to the plane of action by examina-~ 
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tion of and computation from movie films which photographed fighter 
aircraft from each of the five turrets on the B-29. A total of 426 
measurements of error were obtained, and except for nose attacks, it 
is considered that a sufficiently large sample was used to make the 
conclusions entirely sound. (Furtmer tests of nose attacks are being 
run, with a view to recommending optimm procedures to be followed by 
nose gunners, since it is nearly obvious thet the CFC computer in 
present use afford a very small probability of obtaining hits on nose 
attacks.) 


Errors entered into the measurement of gun position errorsin 
Several ways: 


ae The distant reference points which were used to deter- 
mine the motion of the fighter airplane relative to the bomber were, 
of course, not actually stationary with regard to the bomber. An 
average correction was made for the motion of these reference points 
relative to the bomber assuming the reference points were at a distance 
of approximately 10 miles, and a smail error - not over 3 miles - 
enters from this source, 


be ‘The personnel employed in lyzing the turret film 
unable exactly to measure the ge of 7 fighter airplane. 
Tests were conducted to measure thei xy, i itm whi 
ircraft at fixed ranges on th I 
Was de d that the maximum error i 
correct range. No correction was made for this error except to fit 
a smoothed curve to the values of range obtained at various points 


23 


throughout the film one fighter positione 


17] 


Ce Speeds of the cameras (GSAP 17 mm and 35 mm cameras) 
were not constant, owing to differences in temperature, applied 
voltages, and (in the case of fighter cameras) load factors. Tests 
were run in the laboratory with various voltages, load factors 
artificially applied to the cameras, and voltages. ‘The maximum 


e 


tion from the assumed rate of 16 frames per second was found to be 


i that the maximun err 
) dc) above is 20 
error varying rou g! 

of course, will 


proximately 10 mi 


ant 


UmMHtaHn ner aad 


2r determination of the average error (bias) and standard 
the error for various angles off around the airplane the 
er of hits per pass was calculated by standard statistical 
These have been described in the Interim Report in con- 
siderable detail; no fault has been found with them. It is thought, 
however, that the time of fire for the bomber turrets, which is 
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approxim:tely .8 seconds for nose attacks (increasing to 
for tail attacks), is probably too small and that the bont 
should be given at least as much time for firing as the fig 

allowed in the analysis. In this way the bomber has been placed at 
a disadvantage. Furthermore, it has been assumed that only one 
turret on the bomber will fire against a given pass. 


The behavior of the CYC system is extraordinarily erratic. 
It is difficult to derive from study of UNM tests any pattern of error. 
This undoubtedly arises because of widely varying errors in tracking 
d ranging by the operators. It is thought that modified sights, 
which will improve tracking and ranging, will do a great deal to 
rectify the difficulties at present inherent in t CFC system, The 
UNM group have various devices in mind to accomplish this. No 
modified sight, however, can do very mich to help on nose attacks, 
where the attack is so brief that the computer does not have time to 
build up an adequate lead. 
te Description of fighter analysise Computation of the expected 
number of hits per pass by fighters attacking a B-29 was carried out 
by a fferent method from that used in computing expected bomber hits. 
As the bomber presents a much larger target than the f 
thought advisable actually to place the pattern of the fighter's bullets 
about the fighter's aiming point and to estimate the percentage of that 
pattern which lay on the bouber. This, of course, is different from the 
method used with the bomber's projectiles, which were assumed to be 
uniformly distributed over the area of the fighter. Specifically, at 
every fifth frame of film taken from the attacking fighter, it was 
calculated where the fighter was aiming at the time when a bullet 
arriving at the bomber at the given frame was fired. A correction was 
made on this aiming point for the avparent trail of the fighter's 
bullets caused by his angle of incidence and curvature of pathe On 
this corrected aiming point a template was placed, which showed the 
expected bullet pattern for the rance in question and for a standard 
P<:;7 harmonization. A very large number of fighter passes were used, 
and, except for nose passes, it is thought that a statistically reli- 
able sample showing percentaze of hits per successful pass was obtained. 


believed that the final fi 
per fighter hour of att 
UNM in making this calculation 
ul, whereas in a considerable portion of attac made the 
g did not get on the target at alle In some c th i 
s so badly off that they did sot get tl 
£ w of their cameras during any part 


bomber within 
f the pass. 


amu 
f te 


° 


1e@ 
o 


It is recognized that performance of Japanese fighter aircraf 
rsonnel will almost certainly be inferior to performance of the 
craft and personnel which were used in the UNM tests. First, 

the Japanese do not as yet have in quantity operation, a fighter c 
parable in performance with the Pl7D aircraft which were used in the 


«3 = 
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test. (It is to be expected, however, that in the future first line 
Japanese Army and Navy fighters will appear having top speeds in ex- 
cess of 425 miles per hour, heavy armament, and good armor protec- 
tion for the pilot). Second, during the whole course of the war 
against Japan, Japanese pilots, with the exception of a few Navy 
squadrons, have shown themselves inexpert in aerial gumnery, as 
opposed to aerobatics, whereas the USAAF pilots used in the UNM tests 
are the pick of the experienced combat fighter pilots in the Second 
Air Force. Third, typical Japanese fighter aircraft arnament con- 
sists of a total of |; to 6 guns = |; 20m, and 2 7.7 m, 2 20 m 

and 2 12.7 mm, etc. - whereas the P-47 aircraft were assumed to be 
firing 8 caliber 0.50 machine ;uns, These three facts, together with 
the spurious advantage mentioned in the preceding paragraph, combine 
to make the probable Japanese opposition much less effective than the 
opposition predicted for the P-47s attacking B-29s. ‘his has been 
brought out very well in combat, where it has been found that the 
numbers of enemy aircraft knocked down were in zood agreement with 
predicted results, while the number of bombers knocked down was much 
smaller than would have been expected from the UNM tests. 


Comparison of the UNM tests with combat results was made for 
even missions of XX Bomber Command. The tactical mission reports 
from XX Bomber Comaand list the mumber of fighter passes reported 
from each angle around the clock. These are subject to enormous 
inaccuracies, but were used since they are the only data available 
in the United States. From the UNM tests the average number of hits 
registered on the fighter per pass are known and, given the number 
of passes from each angle, one can compute, using a Poisson distribu- 
tion, the expected mmber of fighters which will receive no hits, one 
hit, tw hits, three hits, and so on. It was assumed that fighters 
receiving one, two, or three hits would be in the categories of damaged 
or probably destroyed, and fighters receiving four or more hits would 
be in the category of destroyed. The fighters expected to be in the 
two dategories of damaged or probably destroyed and destroyed, were 
compared with the results actually claimed by combat gunners. ‘The 
results were found to be in good agreement, the computed totals usually 
being greater than the reported totals. On one occasion when a 
solitary F~13 photo aircraft underwent 12 passes by enemy aircraft, 
destroying 7 and damaging 2 more, the claimed results are far in 
excess of what would be expected on the basis of UNM tests. 

is not knowm how the B-29 personnel were employing 
or how close the enemy aircraft came, both of which considerations 
rtant in calculating the expected mumber of enemy aircraft 
It is recommended that an effort be mad t 
detailed informstion from the operational Commands 
hter attacks and bomber defense. 
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Approved: 


s/Robert Le : EDWIN HEWITT 
2ORERT L. STEARNS i perations Analyst 
Operations Analysis Di i 

Twentieth Air Force 
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to hit and hard to = be formation for defense might be one stacked 


straight up in the it. would be no good for bombing. Every formation 


is a compromise, efore, you will find yourself flying with bombers ranged 


all around you, level, above, and below, To protect all sides of your formet- 


enemy fighters and not hit your own bombers, takes teamwork, Every 


definite area 


on in the air 
trol Turret System allows you to transfer turrets and 
concentrate your fire in ° ingle bomber has 36 different, 
possible gunnereturret combinatio: mati of eleven bombers can wicld a 


t least 110 machine guns in an endless pattern of fire. 
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Pigure 1-4. 11-Plane Formation of XXI Bomber 
Command, Briefed by Rules Sug- 
gested by Mt. Wilson Observatory. 

Figure 1. Left-Hand Element High. Plane 10 

Below Low Element. 


Figure 2. lLeft-Hand Element High. Plane 10 
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Above Low Element. 


(Appendix) Kight-Hand Element Hig 


Plans 11 Below Low Element. 
Figure 4. (Appendix) Right-Hand Element 


Plane 11 Above Low Element. 
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I. INTRODUCTION. 


This report presents a systematic method of briefing, intended to 
cover 4 wide variety of formations. This was developed in response to a 
request from XXI Bomber Command for a recommended briefing schedule for 
the ll-plane formation described in their Tactical Doctrine (Revised 
24 Feb. 1945). It is an outgrowth of the system outlined in the Report 
of the Pasadena Conference, held by the Twentieth Air Force 15-26 Feb. 
1945, but results in briefings mere in spirit with our interpretation 
of the XXI Bombing Command Tactical Doctrine. 

The suggested briefing plan which follows should be regarded as 
one way of simplifying and extending the Pasadena Conference system of 
briefing rules. The extension is the result of further study of the 
subject by members of the Mount Wilson Observatory Group, and has not 
been discussed with other members of the Pasadena Conference. 

With the suggested briefing rules is included a discussion of the 
reasoning behind them. Their detailed application is illustrated by dia- 
grams and tables showing the turret allocations and areas of search and 
fire which result for the ll-plane formation. The number of guns which 
this formation can bring to bear in various directions is given in tabu- 
ler forn. 


This report considers only the formation with left-hand element 


Sm HaHHnHd> oe aea 


stacked high. This agrees with a diagram received from XXI Bomber Com- 


mand, but differs from the convention followed by the Pasadena Conference. 


Note: After this report had been completed we were informed by 
Dr. Loughridge that the formation of most general interest at the present 
time is that with the right-hand element stacked high. Diagrams of the 
briefing for this stacking are therefore being added as an Appendix 
(Figs. 3 and 4, and Table 3). The discussion in the text still refers 
in every case to the high left stacking. 
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STATEMENT OF CONCIUSIONS AND SUGGESTED BRIEFING RULES. 


Fundamental Conclusions. 


Consideration of the arguments given in Section IV below suggest 
the following conclusions: 


7 


1. Defensive fire should be concentrated forward, 


even at 
the expense of firepower in other directions. 


Danger from friendly fire should be avoided wherever 
possible by restricting gunners' areas of fire. 


These restrictions mst be revised continually while in 
flight, as the formation changes size or shape. 


Such revisions can be made effectively only by the gun- 
ners themselves. 


A simple set of briefing rules is therefore needed which 
will 


a. be readily applicable by the gunners themselves during 
flight, 


b. accomplish (1) and (2), 


ce be suitable both for the standard formation and for 


any other formation likely to occur, 


Suggested Briefing Rules. 


The following set of briefing rules is believed to satisfy the 


requirements outlined in (5) above. 


I. Turret Allocation. 
Normal turret allocation: HI MAN. 


Planes whose safe lower forward fire is limited 
to one-clock angle or less use ONE HACH. 


On bombing run, lead and deputy lead planes use NOSé QT. 


The lower aft turret is controlled by the blister to- 
ward the outside of the formation, except when the 
safe area of fire is larger toward the inside, 
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Areas of .Search and Fire, 


A. Search and fire areas are identical, except that 
the tail gunner's normal search area is limited 
only by visibility. 


Azimuth limits are always at whole clock angles. 


Standard areas of search and fire for each sighting 
station, which apply when friendly planes are not 
endangered, are: 


1. Nose: 10 to 2 o'clock. 


2. Ring: 180°, normally directed forward (9 to 3 
o'clock). 


a. If limited on one side by friendly fire re- 
strictions, entire area is swung to the 
other side as far as necessary. 


b. If limited to two-clock angles or less by 
friendly fire restrictions on both sides, 
area is directed aft. 


c. On extreme wi ships, area is directed to 
the outside (6 to 12, or 12 to 6 o'clock). 


S- Blisters: normally 1 to 6 or 6 to ll. 


a. All blisters of lead element cover 9 to 12 
or 12 to 3 (except on extreme wing ships 
of formation). 


b. If limited by friendly fire restrictions to 
region forward of the beam, area is extended 
forward to 12 o'clock. 


Area of fire: entire coverage of turret. 
Area of search: entire region of visibility. 


Lead allowance. One-half clock angle must be 
allowed between azimuth limit of area and any 
friendly plane. 


Parallax Allowance. Ring or blister gunners con- 
trolling a forward turret must allow one full 
clock angle between forward limit of area and a 
nearby friendly ship (of same or adjacent element, 
within 400 ft.). 


Decrease fire area to bring limit to a whole clock 
angle. 
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III. APPLICATION OF SUGGESTED BRI#FING RULES TO 
ll-FLANE FORMATION. 


The Briefing Rules suggested in Section II have been applied to 
the ll-plane formation of the XXI bomber Command. Detailed briefing 
schedules are shown in Table 1 and in Figs. 1 and 2 for this formation 
when the spare plane in the low element flies below its element and also 
when it flies above its element. The left-hand element is always shown 
stacked high. 

It is to be expected that rules which are designed to epply satis-=- 
factorily to any formation will not always give the best briefing when 
applied to a particular formation. n the present case the areas assigned 
to three gunners would be slightly changed in a schedule drawn up "on 
paper." The ring gunners on Planes 7 and 11 would probably be more useful 
if their areas were swung one hour to the outside. The right blister gun- 
ner in Plane 2 could extend his area of fire one hour to 3 o'clock with- 
out endangering Plane 4. This is apparent when the clearance angle is 
observed from the turret. but ti inner is at the sighting station and 
applies the rules on the basis of what he sees from there. 

It is not certain that the sugsested rules would lead to equally 
satisfactory briefings for all other formations, particularly for smaller 


ones. But we believe that in all cases the rules will be generally suc- 
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cessful in accomplishing the initial objectives of improving forward de- 
fense and reducing own formation damage. 

A table of "gun counts" inwarious directions from the 1l-plane 
formation is included as a basis for comparing the distribution of fire- 
power with the proposed briefing with that given by other formations or 


other briefings. Such figures by themselves are not a reliable standard 
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of comparison, since they take no account of many important factors in 
the problem. For example, no distinction is made between two turrets 
controlled by the same gunner and two turrets controlled by different 
gunners, although the latter situation is recognized as being more ef- 
fective, particularly against coordinated attacks. 

Also, gun counts do not consider own formation damage. The re- 
strictions needed to avoid such damage obviously reduce overall fire- 
power, so that gun counts will in general be lower when this danger is 


absent than when it is present. ‘These factors and many more must be 


a") 


considered along with the gun counts when one system of briefing is 


> 


compared with another. The following section contains a discussion 


Lo IP 


y such factors and their relation to the suggested briefing rules. 


nor 
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|| Plane Formation of the XXI Bomber Command 
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11-PLANE FORMATION OF XXT BOMBER COMMAND STACKED HIGH LEFT 
BRIEFED BY RULES SUGGESTED BY MT. WILSON OBSERVATORY-APRIL 1945 


A. Plane 10 Below Low Element. 
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B. Plane 10 Above Low Element. 
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TABLE 2. NUMBER OF GUNS WHICH CAN BE 
BROUGHT TO BEAR IN VARIOUS DIRECTIONS 


11-Plane Formation of XXI Bomber Command Stacked High Left 


Briefed by Rules Suggested by Mt. Wilson Observatory 


A. Plane 10 Below Low Element 


Briefed for Cruising 


16 12 12 i 2 | 3 4 | 56 6 7 
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IV. Discussion of Conclusions and Suggested Briefing Rules. 
This section gives the reasoning which leads to the five 


Conclusions and to the detailed Briefing Rules which are suggested as 
a@ means of carrying them out. 

Conclusion 1. Defensive fire should be concentrated 
forward, even at the expense of fire- 
power in other directions. 

ARGUMENT: 

The direction in which the maximum firepower should be turned 
depends upon (a) the frequency of enemy attacks, (b) the effectiveness 
of enemy attacks, and (c) the effectiveness of our fire, 

(a) Frequency of Enemy Attacks. 

Combat reports summarized in the Pasadena Conference Report, 
Inclosure 10, show that the recent enemy attacks are principally from 
the forward region, especially from nose high. 

(b) Effectiveness of Enemy Attacks. 

Although pursuit curves from the nose are necessarily of 
very short duration, they are evidently effective. On Missions 1-27 
of XX Bomber Command, out of 8 attacks from known directions leading 
to loss of B=-29's from enemy gunfire, 6 were from nose high and the 
other 2 from nose low. (See Pasadena Conference Report, Inclosure 12.) 


From theoretical study, enemy attacks are believed to be 


UmMHaHHnne> re eed 


most lethal from the tail and least lethal from the beam. This is 
due to the fact that tail attacks can be pursuit curves; whereas 

beam attacks within effective range mist be strafing attacks. The 
6nemy's preference for nose rather than tail attacks may be due to 


& higher rate of survival for this tactic. 
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Effectiveness of Our Fire. 

The relative effectiveness of our guns in various directions 
is a natural consequence of the mechanics of fighter attack and of the 
limitations of the C.F.C. system. 

Nose attacks occur suddenly and are of short duration be- 
cause of the high closing rate (about 1000 feet per sec.). Sudden 
attacks cause gunners to slew their guns to get on the target, setting 
up spurious leads in the computer. The time required by the computer 
to recover and provide correct leads may be the entire duration of the 
attack. This can be particularly bad if attacks from this quarter are 


coordinated. 


A 
G 
E 


Beam attacks, as well as breakaways from nose attacks which 


pass through this region will, in general, require leads in excess of 


el 


w 


200 mils, which is the present computer limit. ‘Thus our fire in this 
region is ineffective. Fortunately enemy attacks in this region are 
also of less importance. 

Against tail attacks the C.F.C. system is at its best, and 


the enemy appears to be aware of it. The tail guns fill this area 


adequately. It seems unnecessary to divert other guns to this region. 


The system of briefing in the present Tactical Doctrine 
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(Revised 24 Feb.) clearly recognizes the importance of forward defense. 
The Briefing Rules proposed by the Pasadena Conference also emphasize 
forward fire, but do not carry this as far as is done in the present 
suggestion. Our general policy has been to make available for forward 
defense every gun that can be used effectively in that region. Because 
of friendly fire restrictions and other considerations, this principle 


still directs many guns toward the beam and some toward the rear, 
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In this connection the potentialities of the tail turrets 
neglected. It has been pointed out here and verified 
by 0.A.S., XXI Bomber Command, that aggressive attacks from any 
direction necessarily pass through the tail cone. This is due to 
the high speed of the B-29, and the effect becomes more as the alti- 
tude increases. If this fact is thoroughly exploited the tail turrets 
should be able to increase the total firepower against nose and beam 


attackers. 


Conclusion 2. Danger from friendly fire should be 
avoided wherever possible by re- 
stricting gunners’ areas of fire. 

ARGUMENT: 


The C.F.C. system (of sight feeding into computer, and computer 


“ 


pointing gun) does not give the gunner any good idea of where his guns 
are pointed. The divergence of his guns from his line of sight may 
exceed 200 mils, which is more than can be seen through his sight. 

To avoid hitting a friendly ship he must sometimes stop firing before 
he can see it. He mst therefore know in advance the limits within 
which he can fire safely, and he must cease fire before the target 


passes beyond these limits. 
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When each gunner is assigned an area of fire, defined by 
easily recognized boundaries, he should become accustomed to think- 
ing of safe fire in terms of this area, rather than in terms of the 
avoidance of individual friendly ships. Instead of complicating his 
problem, this should simplify it, and hence increase the effectiveness 


of his fire within the assigned region. 
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The fact that the area of fire is limited, sometimes severely, 
reduces the intensity of fire that the formation can bring to bear in 
certain directions. But there are times when @ gunner must remember 
to leave destruction of B-29's to the Japs even if this means leaving 
destruction of the Jap to some other gunner. 

Fortunately, most of the restrictions needed to avoid friendly 
fire are toward the beam, where tracking rates are high and accuracy 
of fire low, and where enemy attacks are both infrequent and ineffec- 
tive. When fire toward the beam would endanger friendly ships it is 
certainly better not to fire. 

In some cases even fire at targets within the nose region is 
dangerous. Here the choice is less obvious, since defense against 
nose attacks is needed badly. But to apply different standards of 
safety in different regions would cause confusion. Therefore the 
avoidance of friendly fire is given precedence over volume of 


power toward the nose as well as in other directions. 


Conclusion 3. These restrictions must be revised 
continually while in flight, as 
the formation changes size or 
shape. 
ARGUWENT: 
We understand from information from the combat theatre that 
the difficulties of take-off end assembly are such that the formations 
which actually encounter the enemy vary in number from two cr three 
planes to more than twelve, and that the formations which assemble 
close to or within enemy territory are also variable in form. The 


ll-plane formation is referred to as a 9-plane formation with two 


spares. The Tactical Doctrine gives specific instructions as to how 
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losses in the formation shall be filled. It is apparent that gunners 
will frequently have to redefine their areas of search and fire to fit 
the circumstances in which they find themselves. 

Even when a formation is definitely established it cannot main- 
tain its prescribed shape under 41] conditions. Some variations are 
necessary to conserve gasoline. The formation may become distorted 
on turns, which must sometimes be made while under attack, If a 
plane is damaged and drops back in the formation, it is particularly 
important that its own fire and that of the formation remain as effec- 


tive as possible. All of these conditions demand a frequent and almost 


> 


automatic readjustment of areas of fire. 


mo 


tl 


Conclusion 4. Such revisions can be made effectively 
only by the gunners themselves. 


“” 


ARGUMENT: 

It has sometimes been assumed that areas of search and fire 
would be assigned to each gunner by the copilot or by the command 
gunner, But usually it is not possible for any one man on a B-29 
to observe the positions of all other planes in the formation. It 
would then be necessary for gunners to report the direction of 


friendly ships and receive instructions as to areas of fire based 


UmHmaHnn eo ae 


on these reports. 
We believe that any such proceedure would be both slow and 
inaccurate, and that there would be a strong tendency for the gun- 


ners to adjust their own areas as conditions changed. If they can 


judge angles well enough to report them satisfactorily, they should 


have no trouble with the other steps in the process. 
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If the gunners are given individual responsibility for de- 
termining safe limits of fire they will be more inclined to observe 


them. 


Conclusion 5. A simple set of briefing rules is 
therefore needed which will: 


be readily applicable by the 
gunners themselves during 
flight, 

accomplish (1) and (2), 

be suitable both for the stand- 
ard formation and for any 
other formation likely to 
occur. 


ARGUMENT: 

This conclusion follows directly from (3) and (4). 

The value of such rules has already been recognized in the 
Tactical Doctrine of the XX Bomber Command which states general in- 


structions for turret allocation and areas of search and fire for 


— 
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application when the standard formation is not being flown. (See, 
for example, Inclosure 4 of the Fasadena Conference Report) 
If details of the briefing for all situations likely to arise 

can be covered by a satisfactory set of rules, then the same rules 
can also be used for the standard formation. It is then unnecessary 
to carry diagrams or tables showing details of the briefing even for 
the standard formation. This is a simplification which may be especi- 

important if it is felt that such information would be of value 


the enemy. 
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Turret Allocation. 


A. Normal Turret Allocation: HI MAN. 


This turret allocation is already in use by XXI Bomber Command. 
A comparison of various turret allocations (see Section V below) sup- 
ports the selection of HI MAN as offering the best defensive fire for- 
ward. 

B. Planes whose safe lower forward fire is limited 
to one clock angle or less use ONE EACH. 

ARGUMENT: 

For high rear ships on which the lower forward turret cannot 
fire forward effectively the disadvantages of ONE EACH do not apply. 


This allocation is then bstter than HI MAN, since it offers diversi- 


ne 


fication in the upper hemisphere and more efficient use of the upper 
forward turret near the forward horizon. 

It is recognized that the introduction of an additional allo- 
cation is a disadvantage, but the gain in firepower is believed to 
justify this slight complication. In the li-plane formation this rule 
applies to the inside plane of the high element and to the two spares 


if they fly high in their elements. 
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This allocation agrees with > practice and its advant- 


ages are self-evident. 
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D. The lower aft turret is controlled by the blister 
toward the outside of the formation, except when 
the safe area of fire is larger toward the inside. 


This rule merely makes definite whether the turret allocation 
should be "right" or "left." It directs most of the lower turrets 
toward the outside of the formation, b turns a reasonable number 


toward the inside to guard against sneak attacks from below. 


Areas of Search and Fire. 


A. Search and fire areas are identical except that 
the tail gunner's normal search area is limited 
only by visibility. 


In the past, areas of search and areas of fire have usually, 
but not always, coincided. 
search area to extend beyond the fire area. 
designed to allow tracking outside of the area of coverage of the 
turret, to give continuity of computer operation as the target enters 


the area of fire. fo take advantage of this princip 1@ search 


which targets ‘sly to approach. 
n azimuth 
quired 
courage the 
Therefore th =F PPiciency o f ax the forward 
of these areas must 
To extend areas of search beyond the horizontal 


tions would not endanger friendly ships and would improve defense 
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against targets crossing the horizon. In addition, the greater over- 
lap of upper and lower gunner's search areas should be valuable. How- 
ever, the specification of area limitations would be less direct. 
Largely for this reason, and to avoid changing present practice, it 
seems best to keep search and fire areas identical for all except the 
tail gunner. For him continuity of tracking across the edge of his 


fire area is essential. 


B, Azimmth limits are always at whole clock angles. 


ia”) 


ARGUMENT: 


> 


Although the allowance for lead is taken as half of a clock 


wo 


angle, it is considered unrealistic to designate areas of search and 


fire in smaller units than whole hours, A gunner may be able to esti- 


ure 


mate half hours in deterrining his safe limits of fire, but while he 
4s actually firing he can scarcely distinguish, for example, between 
2 o'clock and 2:30. 

The use of whole clock angles for all azimuth limits reduces 
the resulting areas in many cases. hut since the safety of other 


ships in the formation depends upon the gunner's ability to visualize 


clearly his assigned area of fire while under attack, the simplicity 


Ome daHHne re ea 


that is gained makes up for the reduction of some areas. 


C. Standard areas of search and fire for each 
station, which apply when friendly 
planes are not endangered, are: 


1. Nose, 10 to 2 o'clock. 
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ARGUMENT: 

Present Tactical Doctrine gives nose gunners the area from 
9:30 to 2:30. The reduction to 10 to 2 is primarily to bring the 
limits to whole clock angles; but in addition we feel that increased 
concentration of attention and fire near 12 o'clock is more valuable 
than the area lost toward the beam. 

By the time a nose gunner has tracked an attacker to two 
o'clock he will, in general, have reached the computer limit of 
200 mils. Because of this and the awkwardness of the gunner's posi- 
tion when sighting toward the beam, we doubt if his fire is effective 
enough to warrant continued tracking. The large divisions between 
the panes of the greenhouse become serious obstructions near the beam, 


where rapid tracking will preclude his moving the sight to avoid them. 


nH 


It is therefore better for him to get back in position for the next 


attack. 


Om H tH nore Gea 


Ring, 180° normally directed forward 
(9 to 3 o'clock). 


a. If limited on one side by friendly 
fire restrictions, entire area is 
swung to the other side as far as 
necessary. 

b. If limited on both sides by friendly 
fire restrictions allowing 2 clock 
angles or less, area is directed aft. 

ce On extreme wing ships, area is directed 
to the outside (6 to 12, or 12 to 6 
o'clock). 


ARGUMENT: 


The limitation of the ring gunner to 180° is already accepted 


practice. The reasons for limiting the nose gunner to 4 smaller area 
do not apply so much to the ring gunner, who is also needed for de- 


fense against high attack out of the sun, 
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The usual device of swinging the areas of ring gunners to the 


a a9 
now 1s 


outside on ships near the edge of the formation is Llowed (except 
for extreme wing ships), because of the complication in specifying what 
angles should be used in each case, However, the rules for avoiding own 
formation damage accomplish much the same result automatically, providing 
defense of the flanks and upper rear. Rule (c) insures that there will 
always be at least two turrets to cover each high flank. 

Against coordinated nose attacks we feel that some gunners should 
stop tracking early and get ready for the next attacker, while others 
should track past the beam in the hope of obtaining hits at close range, 
in spite of the difficulty of such shots. The different orientations of 
ring gunners! areas should provide a useful wriety of tracking techniques. 

When the forward fire of the ring gunner is too limited it is pro- 
bably better to have his fire concentrated on high tail attacks, as re- 
quired by rule (b). In no formation likely to be flown will there be 
many ships who will have occasion to use this rule, which applies gener- 


ally to the inside wing ship of the low element, and to a spare ship 


flying low in its element. 


3. Blisters, normally 1 to 6 or 6 to ll. 


a. All blisters of lead element cover 
9 to 12 or 12 to 3 (except on ex= 
treme wing ships of formation). 

b. If limited by friendly fire restric- 
tions to region forward of the beam, 
area is extended forward to 12 o'clock. 


UmHnaHnAHN >t ae 


ARGUMENT: 
A blister gunner in normal attitude cannot search the area from 
the wing tip to the tail and at the same time cover the extreme forward 


area under the wing. However, he should watch as far forward as he rea- 
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sonably can, in order to pick up targets early and track them through. 


q exact forward limit which should be set is hard to determine; the 


figure of one clock angle from the nose is in general agreement with 


present doctrine. 

The practice of XXI Bomber Command of directing the whole at- 
tention of certain blister gunners toward the nose appears to be a 
valuable way of increasing forward defense. In formations in which 
the lead element is protected on both flanks by other planes the leader 
will be subject principally to nose attacks. The main function of the 
gunners of the lead element is to protect the lead ship. Therefore in 
spite of the relative ineffectiveness of the blisters in the forward 
area we feel that this briefing serves 4a useful purpose, and that it 


may well be extended to all three planes of the lead element. 


wn” 


This implies that these gunners will kneel facing forward. 
Since in this attitude they will have trouble tracking aft of the 


beam, their areas are limited to the fcrward hemisphere even when 
, 
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friendly ships are not in the way. 

Similar reasoning leads to rule (b), which merely recognizes 
hat if a blister gunner cannot fire aft of the beam he will be able 
to cover the extreme forward area and will be more effective if he 
does so. 


&. Tail, area of fire: entire coverage of turret}; 
area of search: entire region of visibility. 


The importance of continuity of tracking of targets entering 


the area of fire has already been pointed out. This requires that 


he tail gunner the area of search be larger than the fire area. 
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Friendly fire restrictions. 


1. Lead Allowance. One-half clock angle mst 
be allowed between azimuth limit of area 
and any friendly plans. 

ARGUMENT: 

own formation damage cannot be prevented by the mere exclusion 
of friendly ships from areas of search and fire, When a lead or paral- 
lax correction is introduced by the computer, the direction of fire is 
different from the line of zt If a gunner fires at a target which 
he has tracked all the way to the edge of his assigned area of fire, 
his actual direction of fire will in general be outside of this area. 
In many cases the guns will be 200 mils (11.3°) ahead of the sight 
because of lead alone. ‘Ths parallax corrections may add another 60 
mils (3.4°) to this angle. ‘This makes half a clock angle, and cannot 
safely be neglected. 

For this reason the azimuth limits of each area of search and 
fire should be sufficiently restricted to exclude friendly ships not 
only from the area itself, but also from a band 15° wide along the 
boundaries of the area. (This does not apply to boundaries formed by 
turret limitations, since regardless of computer action the guns 


unable to fire beyond such boundaries.) 


UmMHMHnANne et ead 


2. Parallax Allowance. King or blister gunners 
controlling a forward turret must allow one 
full clock angie between forward limit of 
area and a nearby friendly ship (of same or 

lement, witnin 400 ft.). 


In determing friendly fire restrictions, clock angle limits 


should really depend upon the direction of the friendly ship from the 
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turret rather than from the sighting station. Since this is impracti- 
cal, observations are made from the sighting station and a correction 
is added in those cases in which a friendly plane would be endangered. 
Rule (2) specifies these cases (which turn out to be very few) and 
provides an extra allowance of 1/2 clock angle. 

To take a specific case, consider the friendly fire restriction 
which the ring gunner on Plane 10 (flying low) must apply in order to 
clear Plane 5. Application of Rules (1) and (3) alone would place the 
forward limit of his area at 3 o'clock. If he opened fire with the 
sight aimed at 3 o'clock and the computer introducing 4 maximum lead 
toward the nose (as a result of slewing, for example), the guns would 
then point approximately to 2:30. This would leave an ample margin 
of safety for fire from the upper aft turret, which is near the sighting 


station. But fire toward 2:30 from the upper forward turret would en- 


ce 


danger Plane 5. 


) 


Rule (2) applies in the case just described, because: (1) the 
ring gunner controls 4 forward turret, (2) the area limit concerned 
4s the forward limit, (3) the plane endangered is a nearby plane, in 


this case belonging to the same element and only 150 feet away. There- 


fors a full clock angle is allowed, measured from the direction of the 


friendly ship as seen from the sighting station. This brings the limit 


UM eH MH MNYnPer 


a little aft of 3 o'clock. The nearest safe whole clock angle is them 
fore 4 o'clock. This is the limit shown in the table and diagram. 

In the ll-plane formation (with Plane 10 low) this rule applies 
only to the ring gunners of Planes 6 and 10. Areas of other ring gunners 


do not have any forward limits set by friendly fire restrictions, Right 
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blister gunners on Planes 8 and 11 control forward turrets and have 


forward limits set by friendly fire restrictions, but the planes en- 


dangered are : ar n The parallax allow- 


ance that they would need is small enough to be neglected. 

When Plane 10 flies above its element, the Parallax Rule applies 
to the ring gunner in Plane 6, but happens not to change the limit which 
he would determine without it. The rule also applies to the left blister 
gunner in Plane 10, whose forward limit is changed from 3 to 4 o'clock. 


(3 otclock fails by a very small margin to satisfy the rule.) 


a] 


(It may be more satisfactory on the whole to omit 
this rule entirely and accept the small probability of 
damage that would result in the few cases to which it 
applies. An argument for doing this is that only for- 
ward limits are involved. When targets are tracked 
toward the nose the lead will ordinarily be low. Only 
when a spurious lead is set up by the computer as a 
result of slewing is the regular lead allowance of 1/2 
clock angle likely to be needed. After such slewing 
the gunner should allow time for the computer to settle 
down before he opens fire. If he can be counted on to 
do this, the regular lead allowance should in general 
provide enough margin to cover the requirements for 
parallax. 

In formulating the suggested rules it seemed pre- 
ferable to provide for a parallax allowance, in order 
to show clearly what this would involve. If the com- 
plication of this provision is considered a serious 
disadvantage, we feel that it could reasonably be omit- 
ted entirely.) 


ha > 


nar 
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is Decrease fire area to bring 
whole clock angle. 


ARGUMENT: 
Reasons for the use of whole clock angles have already been 


given. 
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Ve. Comparison of Turret Allocationsfor Forward Defense. 


of the six turret allocations having recognized descriptive 


names (see, for example, Inclosure 13 of the Pasadena Conference HKeport) 


the three which offer special advantages for forward defense are PRIMARY, 


ONE EACH, and HI MAN, 


1. Under PRIMARY allocation, the nose gunner controls both 
forward turrets. This makes effective use of their 10° region of over- 
lap, since continuity of tracking across this region is encouraged. 
However, outside of this region of overlap only one turret can be used 
at a time, the other one remaining idle. This results in a serious 
lack of diversification against simultaneous attacks from nose high 
and nose low. On the other hand there is good diversification in the 
upper hemisphere, since the two upper turrets are controlled by dif- 


ferent gunners and can therefore fire at two simultaneous passes, 


‘a 


From the point of view of coverage forward, PRIMARY ale 


location is satisfactory unless restrictions are needed to avoid friendly 
fire. Due to the type of vertical stacking ordinarily used, the restric- 
tions needed by the upper turret are usually different from those needed 
by the lower turret. But the nose gunner cannot be expected to recog- 


nize one set of azimuth linits in the upper hemisphere and another set 


Me aH onr>e 


+4 


in the lower. It is therefore necessary to restrict the fire of both 
turrets to an azimuth range in which neither one sndangers frie 
ships. This reduces coverage in the forward region and loses an impor- 


tant advantage of the vertical stacking that is used. 


2. ONE EACH has the same diversification as PRIMARY in the 


upper hemisphere. But below the horizon it is handicapped by the 
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assignment of the lower forward turret to a blister gunner. Although 

this provides diversification in the sense that the two forward turrets 
are controlled by different gunners, this is of little practical im- 
portance, because of the restricted coverage. Fire from the blister 
station is confined to ons side or the other of the ship, and vision 
forward is limited by the wings to the area 10° or more below the horizon. 
Some protection is offered against low nose attacks, but far less than 


under PRIMARY. 


3. HI MAN allocation gives the strongest defense against 


low nose attacks, since the nose gunner concentrates entirely upon this 


one region. This is not necessarily a great advantage, since low attacks 


are both less frequent, and at present less cestructive than those from 
nose high. Under HI MAN there is good diversification against coordi- 


nated high and low nose attacks. However, in the upper hemisphere only 


a 


one target can be attacked at a time. This allocation is therefore 

weak against high coordinated attacks, whether from the same or from 

different directions. This is the most important criticism of HI MAN. 

It is a more serious limitation in small formations than in large ones, 

since the presence of support fire provides effective diversification. 
With respect to coverage, HI MAN has one slight disadvant- 


The upper forward turret, when controlled by the nose gunner (as 
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PRIMARY or ONE EACH), covers the forward area above the horizon 
end 5° below it. Under HI MAN, with this turret assigned to the ring 
gunner, this 5° zone below the horizon is impaired by the wings, engine 
nacelles and forward fusilage. This limitation would be more serious if 
the region affected were not well covered by the 5° up-fire of the lower 


forward turret controlled by the nose gunner. 
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If counts of guns bearing at various points of the sky 
ares used as a standard of comparison between HI mAN and ONE BACH, it 
will bé found that in the upper hemisphere the former gives higher 
values. This is because the upper forward turret covers 180° when 
controlled by the ring, but a smaller range (120° in the suggested 
system of briefing) when controlled by the nose. The higher gun 
counts under HI MAN are mainly toward the beam. This difference in 
coverage is of little practical importance since defense against 


nosé attacks is the primary consideration. 


4. In conclusion, for general defense against nose attacks, 
high level, and low, HI MAN is without doubt the best allocation. If 
level and high zones are given greater weight than low, in accordance 
with the reported distribution of attacks, HI MAN is still preferable, 
though the choice is less clear Under this condition PRIMARY has the 
advantage of offering diversification high; but coverage is reduced, 


since areas of fire mst be limited above the horizon to match those 


below. ONE EACH also provides diversification against nose high attacks; 


but if low attacks are to be considered at all, the weakness of ONE EACH 


below the horizon more than offsets the gain. 
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Importance of Vertical Spacing. 
1. Danger from 5° Overlap of Turrets. 
nes the lower turrets fire 5° above the horizon, and 
the upper forward turret 5° below, the vertical spacing of ships in a 
formation must be sufficient to give clearance for this overlap. The 
standard 50-foot spacing leaves a safe margin in most cases. However, 
if two planes are adjacent vertically, but widely spaced horizontally, 
the 5° overlap may become dangerous. 
For example, in the present ll-plane formation (stacked 


high left and with Plane 10 low), Planes 2 and 5, and also Planes 3 


> 


and 9, are 490 ft. apart horizontally but only 50 ft. vertically. This 


mo 


makes an angle of just under 6°. Subtracting the 5° overlap, the re- 


maining margin of clearance is only 7 feet, which is too little for 


wore 


safoty, and fails completely to clear the stabilizer on the lower ship. 
Two planes which are spaced in this way should be treated 
in the briefing as if they were at the same level. Both upper and lower 
turrets of each plane should be briefed to clear the other. 
The suggested briefing rules do not provide specifically 
for such situations, but the most obvious cases of danger are avoided 


nevertheless, Plane 5 is not really endangered by the upper turrets of 


CMH tHHn> OH aea 


Plane 2 because the upper aft turret has no down fire and the propeller 


blocks cut out the fire from the upper forward in the particular azimuth 
region concerned. The lower turrets of Plane 3 are both briefed forward 
and are therefore clear of Plane 9. 

Own formation damage due to the 5° overlap is unlikely 
if the prescribed vertical spacing is maintained. But we understand 
that formations are generally flown flatter than is prescribed, If 


this tendency is carried far, the hazard becomes serious, 
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2. Position of "Spare Ships." 


The fact that two Be29 turrets cover essentially the 


upper hemisphere and two others essentially the lower hemisphere places 


special importance on the type of vertical stagger of the formation. 


If, for example, the ships of a formation are so stacked that when 
viewed from the rear they form a straight line, stacked high on the 
left, then the upper turrets on all ships can fire freely to the right 
while lower turrets can all fire freely to the left. Each turret can 
cover a full 180° in azimuth without danger of own formation damage. 
Such an arrangement of the ships will lead to a maximum figure for 
total firepower over the whole sky. 
However, the defense fire of such @ linear formation 

4s very weak along the line of planes, or to the upper left and lower 

The plane at each end of the line receives no support fire 
against an attacker from these directions. Largely for this reason 
the pattern of vertical stagger is so modified as to break up the 
single line. fhe present li-plane formation is a good example of 
such a@ broken pattern. Omitting the two spare ships, it provides 
unobstructed fire from three ships to the upper left and lower right, 
effectively protecting the ends of the formation. 


However, it should be noted that the breaking up of 


Cee aH nne er aea 


this pattern imposes restrictions upon the firepower. Thus the upper 
turrets on Planes 4 and 6 and the lower turrets on Planes 7 and 8 are 
free neither to the right nor to the left. The resulting reduction 

of overall firepower is the cost of obtaining & more uniform distri- 


bution of the defense. 
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This has a bearing on the most favorable positions 
for the two spare ships (Planes 10 and 11). If they fly on the out- 
side of the formation in a vertical sense (the extra plane in the low 
element flying low and that in the high element flying high) they 
obstruct the protection of the ends of the formation. In this arrange- 
ment the rear view of the formation consists of five lines instead of 
three. The pattern has been broken up more than is desirable, 

On the other hand, if the spare ships fly inside their 
elements in a vertical sense, the pattern of the formation consists of 
only three lines, just as it does when the spare ships are absent. The 


central line consists of five ships instead of three. Defense of the 


ends of the formation is preserved. 
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Secret Figure 3 
\|-Plane Formation of the XX!I Bomber Command 


Plane || Below Low Element 


Briefed by Rules Suggested by Mount Wilson Observatory 
April 1945 
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Secret Figure 4 
11-Plane Formation of the XX! Bomber Command 
Plane || Above Low Element 


Briefed by Rules Suggested by Mount Wilson Observatory 
April 1945 
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ll=FPLANE FORI'ATION OF XXI BOMBER COMMAND 
Right=-Hand Element High 


3S SUGGESTED BY MT. WILSON OBSERVATORY 


A. Plane 11 below Low Element. 
Briefed for Cruising 
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. Plane 11 Above Low Element. 


Briefed for Cruising 
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These gun counts and intensity measures serve to provide a 
quantitative basis for assessing the static fire power which 
can be brought to bear to defend a formation from an attacker 
at any point in the sky. While it is recognized that numer- 
ous other factors influence the effectiveness of defensive 
fire, it is believed th static fire power is a basic 
measure and should first be stated without qualificatio 
without betng obscured by too early an introduction of 
ate weighting procedures to allow for other variable fact 
to fire power alone 
is actual gun accuracy in the 5B r n the attacking fighters. The 
AC-92 undertook 
to measure the relative accuracy of B-29 gunnery i \ gunnery as it 
varies with the clock angles around the bomber. 
B-29's of the 206th Base Unit were attacke 


pped with camera guns. The film was 


principal conclusi 
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B. Basic Considerations in Defending a B-29 Formation, 





(1) Im attempting to evaluate the defensibility of any 5-29 for- 
mation, it is eesential that attention be paid to a number of tactical con- 
siderations. In addition to the informetion detailed in the preceding sec- 
tion, much of which is subject to actual measurement, it was necessary for 
the Conference to consider.a number of variable factors which are not sub- 
ject to precise measurement. In order that the conclusions and recoumenda- 
tions reached by the Conference be properly evaluated, it is necessary to 
understand that they were based on such considerations. A brief statement 


f the principal ones follows, 


(2) The flyability of a formation is paramount. Althoug 


be so designed as to provide an effective bomb pattern, maximum fire power 


defense, and economy of fuel and must compromise these goals with considera- 
tions of minimizing risks from flak, air-to-air bombing and ramming, it is 


imperative that it be capable lown as prescribed with comparative 
ease by average pilots with average present day training, It is unrealistic 
to base plans and measurements for maximizing defense on an idealized forma- 


tion if the ideal is seldom or never achieved, 


re power which can be brought to bear 





in any area of attack is a primary consideration in bomber defense. Because 
of mechanical and man-made inaccuracies in our gunnery re must rely on a 
shotgun rather than a rifle effect and place many bullets in the sky in the 


formation in any given 


This intensity 

with increasin ng ) lr C be principal ons bei 

tion of bul > yuar ° n the bullet pattern. The Mount Wilson 
measurements of fire power allow for this diminution in intensity by simulet- 
ing fire power intensities with 2 intensities which diminish in the same 


way with range, 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


tmAIlT ACCT OTOT 


e dependability o 
J ta ‘ss 





gunners which cc 


at a malfunction 


fenseless, An indicat 





Own-formation dama 


i Se A Tl Enns NA 


’ 


acks gare not dangerous 


formation or 


reallocat- 


U 
Ny 
c 
L 
A 
S 
be) 
I 
F 
I 
E 
I 


belieyv t prese 


i create a chaotic 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





— 


U 
iN 
c 
L 
A 
s 
s 
I 
F 
I 
E 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


DACRE 


rAGL 


trary ACCTUETEN 


defensive loss 
nation damage and 


300 MFH can be 


zones of search ar 


needed to her : pow inst beam attacks, Good for- 


inaccurate beam straf- 
attacks cannot be 


if 


Jap can 


n 12 aircraft for- 


4 


72] 


defense 





MH PH HNP ewZc 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





U 
ig 
L 
A 
Ss 
Ss 
I 
F 
I 
E 
D 


{ 
— 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


defensive function be eas 

charts of the formati 

search and fire for each gunner 
and might cause great difficulty 


scribed or was below standard 


(2) Prom a careful s y of the r v merged with- 


each Airplane C 
them to determine 
charts, For this 


ment and the position 


AS com) 


sed rules est 


UMHDHHNNP OHS 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


To IMISTACCTETLT 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


U 
x 
Mx 
L 
A 
Ss 
Ss 
I 
F 
I 
E ‘ 
D 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


imrer ACCT 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


mure > mmaroT 


assignment o 
operation with 
vulnerable areas ani 


a minimum, <ech 


r less vulnerable 


waijacent ships. 


additional 


hazard: own formation damage, w t x n minated by the exercise 
S , ? 7 


co 


vu 


Arr Sac 


c 


UM rH WHM 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


imeer ACT ET EH 


UNULLMAOOL PS icy 


mort ACCT ETON 


caused 
gunner 


advis 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 






THIS PAGE IS UNCLASSIFIED 





The Frese 


Pormattic 


the to 


UMHDHHNHNPe Oe waa 


mht Lite 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 





I 
S 


UMA aH OHN eo ee 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





tram ACCTOIIEN 


forward the nose gunner's 





U 
N 
c 
L 
A 
S 
I 
F 
I 
E 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Irmrct ACCTOTEN 








and Inclosure 


brief 


eon 
io DB 


op 
@ ct 
+O 


the upper 


rest 


@ 8 oy 
gr 
oo 


ns 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


ACCTETEN 


TrArs*Y 


Tc 


C 


1d 


29 wou 


which a 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


Imict ACCTE TEN 


lik 
9 the 
a peotection of 
added to tail 
guns are jded 
t 10 o'clock. 
asioned by this 


extra gunners def 


of the E 


efensive value, 





U 
L 
A 
s 
s 
I 
F 
I 
E 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





UNCLASSIFIED 


» 


CUM HWMHHANP OOS 


) 
—— 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


onsisting of 
the rear ele- 


ecrTrTrn 


A 


TYAS" 


seas C 


ove 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


PBePHAt NN RHO 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


mit ACCT OYTELT 








Zz 


w 


rm 
ed rang 


MPH MH nner eweZac 


oo 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


TrareT ACCTUTEN 


of support 
e supporting 
angles which re- 
time for the 
(See Inclo- 
which is 


tiveness to 
fectiveness 


nose tc 


d 
e 


s 


] 


102 @ ¢ 


MH dH One aaa 


and 


lying a loose 





formations to 





duces the areas 


langers 


arise are 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


imemn ACCTETET 


or as individual 


ship. a tight formation 
provide clearance even for 
beyond of upper and lower tur- 
loosens i ; n, however, there is a ten- 
dency for low wing ship ) e into the coverage of 
upper forward turrets and for high wing ships to come in- 
to the area covered by lower turrets. (For instance, in 
the standard 12-plane formation briefed as shown in Inclo- 
t adth brings plane D-3 into the 
the 1 turrets and brings B-2 
of A=2.) 


steers 


~ 


in altitude, n 
r s eed be 
ltitude will use similar 
readth since will 
lower turret 


similta- 


cks of gun- 
dimension 


OM 
fa 


f 


ocr 


c 


in moderate 

these dimensions become 
is fire suppor 

the formation is 

the formation, 
excessive looseness, 


separate tight forma 


MHWMHHONP er 


vo 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


nanrr TC INIT ACCTETETN 


AN 12 AIRCRAFT. 





Cases Likely to 





Standard Formation for 


analysed a 


bet te > 


wn 


MH aHOne oe wad 


4 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


Imrer ACCTETET 


of losses en route, 


major variations 


4 


determined by the plane's position 


signment adopted 


are enumerated 


Any read 


gunner's 


et operat 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Imm ACCTETEN 








c 
» 


4 
Ser 


<Q 
oou 


HH aHANnPe ree 


lew) 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 





Um eH aH One e wZa 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





























sideration 


isid 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


chase, in which ever there is Generally am; 


8ll other attacks on a formation 5 


Show that t¢ the fighter 
is from the nose of the bomber toward the (See Inclosure $1 for 
&raphic illustration of the relative Paths flown In representatiy 
attacks.) This implies that 


be to- 
86 tor 











pick up the fighter tn 


Concentrate the searc 





This msans that 


more ti 


MHAIH HN ae 


spend more time search- 


be interpreted to Suggest 
neglected, but 


ently 


on the 








or Covering 


his effectiveness should 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


mane Te IMmMSTACCTETITEN 


gensral 
all other attacks on a formation show 


is from the nose of the 


graphic illustration of the relative paths flown in representative fighter 


attacks.) This implies that the best preparation against an attack would 





as the area 





They would then 
direction from 


ction 


II. Concentrate ] ht " 2 a which the 





fighters must first 





the area 10-2 should spend 


eo Me ee ells 


interpreted to suggest 


searching 





permit 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


ted 


ntia 


ta: 


subs 


ing 


lL track 


cctTrTrn 


secon 


rmict A 
ely 3 
initia 


# 
ae 
* 
i} 
% 
a 
o 
Lal 
2 


NCLASSIFIED 


U 


Is 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


PAGE 


Dew ANHmH HA 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


I1mrer ACOCTOTON 


proport 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


IS UNCLASSIFIED 


mrt ACCTOTEN 


is opened at 


bursts. 


the Accuracy 


U 
te 
< 
L 
A 
S 
s 
I 
: 
I 
E 
D 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


PAGE IS UNCLASSIFIED 


mer ACCTETEN 





iference was to devote 
interest to overseas Commanders, 
of immediate benefit to men in 


ning aspects of th 


onference has implications 
Twentieth Air Force and its 


intreduced 


Pr 


(1) No procedures f 
and fire will unless the combat crews are t 
the principal variations of turret 


rather definite 


inl 


sectors of “ i r a standard 


n 


OMe eH nner ec 


Conference 
training is actually in effect. The 


ond six weeks r : aners sh 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


NCLASSIFIED 


tro ACCTOTEN 


must have 

axis of bore of 

the computer 

termining safe areas for search 
the effects of 

to enable him to 


puter as 


such rules effectively 


the dependence o 


oN Me oe ell so - | 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


tmarer ACCTETOT 


g simulated combat 
shoot film which t 


bomber with- 
his film show 
eenerally icate whether 


not, 


must be recognized 


authoritative directives cal 


acquainted with 
as 
manuals 


Manual 50-64 whic 


is recommended that: 


aH 


these mate- 

advanced train- 
training 
raining in 


Jooon 


MPH aH ONnNd> re a2 


ae 


on 


4 








THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


U 
|L 

A 

S 

S 

I 

F 

I 

E : 


} 
| 
a 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS UNCLASSIFIED 


U 
lL 
A 
S 
S 
I 
F 
I 
E 
D 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


muro DAML Te mayor ACCTE TIT 


CONFIDENTIAL Ba de 


HEADQUARTERS TWENTISTH AIR FORCE 
Office of the Commanding Ceneral 
Washington 25, D. C. 


6 Pebruary 1945 


MEMORANDUM TO CONFERENCE ON FORBAYTIO? 
Pasadena, California 


Subject: Formation Defense 


le. The Twentieth Air Force is now bombing Japan from formations 
of twelve B-29's employing interplane spacings, turret controls and 
restrictions as to areas of search and fire as prescribed in XX Bomber 
Command Tactical Doctrine. It is tne desire of the Iwentietn Air Force 
that this doctrine be carefully evaluated so that, as Japanese air 
epposition grows, every feasible step will be taken to insure the maxi- 
mum defense of our formations. 


2. Accordingly, it is requested that the Committee now meeting in 
Pasadena study the currently used formation, and submit to the Twentieth 
Air Force its recommendations as to means of improving B-29 formation 
defense, It is hoped that this study will combine the firepower measure- 
ment techniques developed at the mount Wilson Observatory with current 
knowledge of CFC system accuracy, practical experience regarding forma- 
tion flying and combat gunnery, & intellig ® concerning enemy per- 
formanc tactics, and capabilities in such & way that sound answers can 
be given to the followliug questions: 


a. Taking the 12 plane formation as presently prescribed, 
whet is the relative firepower it can deliver to various parts 
of the sphere surroun z formation? Against what direc- 
tions of attack is it particularly strong or weak? 


wore 


be. Based on f it ‘ pllities, enemy tactics, and 
curacy, against 1 4ons of attack is it most 
ant to concentrate ov { ve firepower’ #hat zon 
less protection? 


c. What changes in the presently briefed areas of search and 
fire would afford greater protect against attacks on the 
formation's most vulnerable areas? w should turret exchanges 
be used to mass defenses against verious types of attacks? 


ad. What changes in the presently prescribed interplane spac- 
ings would afford greater protection against attacks on thi 
formation's most vulnerable areas? What sacrifice of protec- 
tion is incurred when the formation is flown less tightly than 
prescribed, say, when its breadth and length is doubled? 


e. If operational 

balanced lz plane 

govern the spacing, turr 3 s briefed areas 
of search and f 


UMH HHH N ee ae 


ff. What ott 


her recommendations can mac improve the 
defense of B-29 formations? 


3. Colonel William P. FPisner, Deputy Chief of Staff, and Dr. 
Richard G. Gettell, Operations Analyst, J as repre- 
sentatives of the Twentietn Air Force at this C ce. Colonel 

isher will convenes e Conference, explain the purpose thereof, and 
thereafter Dr. Gettell will act as Chairs and Coordinator. 


Lauris Norstad 


General, 
Starr. 
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Inclosure 2 


PASADENA CONPER 
ON 


- B-29 FORMATIONS 


Twentieth Air Force 


Col. William, P. Fi Deputy Chief of Staff 
Dr. Richard G. Gettell Deputy Chief, Operations 
Analysis Division 


Head, Gunnery and Special 
weapons 5 Tactics 
Division 


Training Command 
Capte 4 n Supervisor of Flight Training, 
Combat Gunnery Officers’ 
School, Laredo, Texas 


Observatory 


Charlton k. Le 
Grahame B. Hid 
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Incilosure 4 
CONFIDENTIAL inciosure 


TURRET ASSIGNMENTS, BRIEFED AREAS OF SEARCH AND FIRE 


Standard |2-Plane B-29 Formation 
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2-FLANs FPORKsATION AS PRESEN 





Zxtracted from XX Homb Command 
1 November, 


(the table of fire control procedures is given for Element Left 
ony, the case of Low slement Right being omitted. N have been 
added to this table to indicate various special cond ons referred 


to in the present report.) 


Operating Procedures, Contro f Turrets, Areas 


following proceaureswill 


a. Twelve 


LOW sLs 


Area Search Initia 





wn 
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LOW SLE 
Area Search T 


145-270-High 
290-70-Low 
30-180-Low 
270-325-Low 
150-210 


90-270-High 
320-70-Low 
30-180-Low 
180-265-Low 
150-210 


180-0-HKigh 
300-70=Low 
30-180-Low 
180-245-Low 
150-210 


245-65-High 
290-70-Low 
30-105-Low 


2) 


100-180-Low 
180-325-Low 
150-210 


ez c 


CMH HHHNPe 


Notes, added to table: 
(1) Area of search and fire includes friendly ship. 


(2) Probability of damage to friendly ship due to insufficient 
allowance for deflection. 


Probably intended 


If Ship needs restriction, 


The preceding fire 
scribed formation. 
lowing pri 


INITIAL CONTROL OF 


All top gunners will have initial co 

In all pl except those of the leader and 
bombardier will have control of LF turret. 
In all planes on the Left of the lead plane, 
will have initial control of the LA Turret. 


CONPIDEN TIAL 
-3- 
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Page 4 


In all planes on the right of the lead plane the right gunner 
will have initia ontrol of the LA Turret. 
Tail gunner will have initial control of the Tail Turret. 


AREAS OF SEARCH AND FIRE 


All top gunners of planes on the leading edge of the formation 
will cover the forward section from 270° - 90°. All top gunners 
in planes on the inside of the formation will cover the rear 
section 90° - 270°. 


In all planes except those of the leader and deputy leader the 
bombardier will cover the lower forward area. 


All left gunners will cover tne lower hemisphere from 180° - 300°. 
All right gunners will f the lower hemisphere from 60° - 180°. 


All tail gunners will cover upper and lower hemisphere within the 
limitations of their sights. 


wore 
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NUMBSR OF B-29 GUNS BEARING 


AT INFINITS DISTANCS 
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INTENSITY OF FIRE POWER WHICH CAN BE DIRECTED 
TO VARIOUS POINTS IN THE SKY 


Standard |2-Plane B-29 Formation 
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INTENSITY OF FIRE POWER WHICH CAN BE DIRECTED 
TO VARIOUS POINTS IN THE SKY 


Standard |2-Plane B-29 Formation 
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Page 3 
INTENSITY OF FIRE POWER WHICH CAN BE DIRECTED 
TO VARIOUS POINTS IN THE SKY 


Standard |2-Plane B-29 Formation 
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SECRET Inclosure 7 
PHOTOGRAPHIC ANALYSIS OF DEFENSIVE FIRE POWER 
Standard |2-Plane Formation of B- 29's 
ORIGINAL BRIEFING 
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INDEX OF FIGHTER HITS PSR PASS ON A B-29 


100 = Number of hits scored during @ pass from 
directly astern (6 o'clock). 


The angle of the pass is taken as the angle at 
the midpoint of the fighter's burst. 





— 
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(Data are for 5; 
against B-29's, and are taken from Fig 
sity of new Mexico Keport, } 

November, 1944.) 
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Inclosure 9 


INDEX OF Bez9 HITS PsR FASS ON A FIGHTER 
100 = Number of hits scored against a pass from 
directly astern (6 o'clock) 


The angle of the pass is taken as the angle at 
the time the bomber's guns are fired. 





Ww 














| 
| 


Ure aH YH Pr HEC 


(Data are for simlated attacks by P-47's against 
B-29's, and are taken from Fig.Ii-8, University of New 
Mexico Report, NDRC Project AC-92, 15 November, 1944.) 
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DIRSCTION AND ELEVATION OP JAPAiWsSd PIGHTSR ATTACKS ON B-29's 
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Number of Attacks % of Total Attacks 
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JAPANESE ATT. CKS AND B=-29 CLAIMS 


According to Direction and Elevation 
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DIRECTION OF ATTACK 
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Number of | 246 | 151 








Attacks Made 





Total Claims: 


Destroyed, Probably 
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Destroyed, or Damaged | | 
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% of Attacks 





on Which Claims 


Were Made 














Number of 





Attacking 8/A Which 


Escaped Damages 





% of Total 


Undamaged £/A 

















THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


To INT ACCT ETEN 


Inclosure 12 


ANAL:SIS OF Be29 LOSSES TO ENEMY ACTION 


XX Bomber Command, Missions 1-27 


The following tabulation is based on 25 A/C 
lost. When one A/C is lost as a result of the com- 
bination of two causes, it is tallied under both 
causes. For this reason a total of 35 cases are 


listed. 
Direction of Attack 


Azimth 








Un- 
Elevation 2 6 t known | Total 





—- 


B/A Guns 
(17 losses) 





ooo0o 


ae) 


ooc 





Ramming 
by E/A 
(5 losses) 


cooor 








Losses from . y than & : Ground Attacks 
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ODNFIDEN TIAL 


INTSRCOM PROCEDURES AND NOMENCLATURS FOR & 
AMONG GUNNERS 


Extracted from XX Bomber Command Tacti 
15 January, 1945 


A. “DEFENSE DISCIPLINE" 
1. Target Reporting. 


a. Targets (enemy aircraft) and friendly aircraft will be re- 
ported by interphone. It is imperative that these reports bs rendered 
clearly und concisely with careful attention being given to voice enun- 
ciation and volume. No information other than tnat contained in the pre- 
soribed report is required except under unusual circumstances, 


b. There are two basic conditions under which targets and friendly 
aircraft mst be reported. A different report is rendered for each of those 
conditions as follows: 


(1) Condition I: When aircraft have been sighted during over- 
6 or ter they are in position to initiate an attack: 


(a) There will be threes parts to the target report; 
there will be a difinite pause or break between 
each part. 


1. The first part will consist of two words indi- 

“~ gating the number of aircraft reported and 
whether the aircraft reported is a friendly 
aircraft. The number of aircraft will be 
stated as "Ten" and "TWENTY-FIVE" rather than 
as "one zero” and “two five". The second word 
will be "FRIENDLY" if the aircraft reported is 
friendly. If ea target, the second word will 
identify the aircraft by words such eas "TM0J0" 
or “Z8KE." If identification cannot be made 
the second word will simply indicate the type 
of enemy aircraft such as "fighter" or "twin 
engine fighter.” 


The second part will consist of two pnases 
which will locate the aircraft reported in 
azimth and elevation with respect to the 
bomber. The first phase will provide the 
azimith position utilizing the clock system; 
the nose and tail of the bomber are the twelve 
and six o'clock positions, respectively. Whole 
numbers only will be used and will be spoken 
as "SEVEN O'CLOCK" and "IWELVE O'CLOCK." The 
second phase will indicate the elevation posi- 
tion of the aircraft reported with respect to 
the horizontal plane of the bomber and will be 
either “HIGH,” "Low," or “LEVEL.” 


The third part will be given only when the 
aircraft reported is e target end will indi- 
cate in one or two words the type of opera- 
tion the target is conducting, for example, 
"CLIMBING," OVSRTAKING,” "IN POSITION,” or 
"MANEUVERING," etc. 


CONFIDENTIAL 
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Inclosure 13 
CONFIDENTIAL Page 2 


The report will be repeated. Samples of reports 
to be rendered under Condition I are as follows: 


1. “ TSN HAPS ONE O'CLOCK LOW IN POSI’ION" 
" TgN HAPS ONS O'CLOCK LOW IN POSITION" 


2. “SIX TOJOS EIGuy O'CLOCK HIGH OVER TAKING" 
"sIX TOJOS BIGHT O'CLOCK HIGH OVERTAKING" 


The gunner responsible for the area in which the 
target is,° will acknowledge the target report 
by use of the words: 

®) ARK" "VARK" 
If he fails to see them he will ask: 

“WHERE ARE THEY?" "WHERE ARE THEY?" 


In this case the person reporting the target will 
describe its location with greater detail. 


(2) Condition II: When enemy aircraft are in the process 


of attacking: 


(a) There will be only two parts to the target report: 
There will be a definite pause of break between 
each part. 


1. The first part will consist of the word "ATTACK" 
which will indicate that an attack is in progress. 


nr 


2. The second part will consist of the words which 

will locate the alroraft reported as in the 
second part of the report under Condition I, 
above. 


The report will be repeated. Samples of reports 
be rendered under Condition II are as follows: 


1. “"ATTACK---THRES O'CLOCK HIGH" 
"ATTACK--=THRBE O'CLOCK HIGH" 


2. "“"ATTACK---ELEVEN O'CLOCK HIGH" 
"ATTACK=--ELEVEN O'CLOCK HIGH" 
2. General: 
a. Once a fighter has been reported by one crew member it will 


not be re-reported by other crew members unless it has committed itself 
to an attack or has entered the coverage area of another gunner. 


UM BMHHNe ae 


b. Fighters that have made a definite breakaway will not be re- 
ported since they are no longer dangerous nor potential targets until 
they are again on the “overtake” and "in position," or “attack” phase. 


ec. "Slide unders," 1.e., passes in which the enemy fighter in- 
mediately positions himself for another attack, must not be mistaken for 
vreakaways and will be reported from one blister gunner to the other by 
merely reporting "Attacking Low 4 o'clock, eto., on the interphone. 


d. Crew members will not give their name in reporting a fighter. 
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turrets and 

distinct 

combinations, #a 7 n selected to 
produce optimum defensive fire under any condition. Figure 1 indicates 
each of these combinations in abbreviated chart form. Each of these 
turret-sighting station combinations is design je) descriptive name; 
this name will be utilized in all matters pertaining to the allocation 
and transfer of 9 RCT System turret control: 


a} 


r Forward Turret 
Lower Aft Turret 
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Secondar 


upon as tne standard 
rcumstances under which 


listed in tne Standard 
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3. The justification for the use of the descriptive 
follows below. In each case tne description refers to + 
The words pertaining to the right phase ere in parenthesis. 

ET MAN LoFT zhT). 
The words “hi man" refer to t ry operates 
both upper turrets as @ geng; v ig: (right) " 
denotes which side gunner will it lower aft 
turret. 


Strong fire power can be delivered in the upper hemisphere. 
out 


"nose out no turrets are under 


The words 

the control of 8 no inne the word "left (rig 
G@esignates which nner ntrol over 
aft turret. The oth i zun will have 
the lower forward 


primarily 
delivered 


The word “primary” 
system of turret 
only to tt 


re power 


L 
a 


BROADSIDE LsFT 


(1) The word "broad 
upper turrets 
to a side 
which side gunner 
This is essentially 
"hi man." 


Strong fire power can 
rear quarter. 


indicate that 
i @ turret; 
determines 
lower aft 
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The words "gang low" spec 

lower turrets as a gar 
on; the word "1 

hting station has 


can be delivered in 
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Extracted from 


Doctrine, 


i-man" system of turret control 
combat missions. The allocation 
19 "Hi-man” system is as 


controls lower forward 


gunner 1 
considered 


soordinate 
planes, 


always 
ransf 


turrets will be changed under one 
more 


becomes necessary for the bombar- 
combs each bombardier will switch 


rs to concen 
transfer sw 

over the in 

search an 


to the out position ar 

gunners will then extend 
forward areas, Follow- 

doors, the bembardier will 
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touched. An 
example 
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follows: During the overtak 


Inclosure 14 


Page 2 


ing or in position phase of a 


coordinated high frontal attack the bombardier will take 


control of e upper forward 
second fighter coming in and 
the first attacking fighter. 


turret. He will fire at the 
the top gunner will fire at 
As we learn more of enemy 


tactics and become more experienced in interplane and inter- 


element coordination, 


the effectiveness of our defense may 


reach a degree previously unattainable. 


gunner can 


is reported as at 


The target is 


s area of seach provid- 


tacking or thr 


in range and in the field of his guns. 


Tuere is no threatening targets in his area of search. 


d. He exercises extreme caution 


formation. 
He announces ove 


ich he will 


f. As soon as the attack is 
his assigned area, 


to avoid dameging other airplanes 


rphone who he is and the position of 


istance, "Top to attack 5 o'clock 


completed he 


Other members of the crew not engaged in countering 


attack will attempt to search 


168 area assigned to 


ner who is firing at a target outside his area. 


5. To provide adequate p 


to see that @ region around the sun is 
ordinate with other crew members who can 


otection against surprise attacks from the 
sun, the gunner covering tne section containing the sun 


will be responsible 
searched intensively. He will co- 
also conveniently see the sun, 


taking turns wi him so that no crew member will suffer extreme eye strain 


The other crew merbers must extend tr ir 


The following allocation a 

the strain on the gunn t i 

space surrounding the forma a 
limitations of tne sighting i 

an element plane for the defense of the 
sive fire power of the elements is poole 
The allocation of the areas of search fo 
upon whetner there are one, two, or thre 
the element is contained in a larger for 


Three Plane Slement 


mbination 


the entire r 


Lower Aft Tur 
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search to cover the sun area. 


search has been designed to 
limuam, achieve complete coverage 

ud conform as closely as possible 
ons. This allocation is based on 
formation as a whole. The defen- 

d to protect the entire formation. 
r the combat crew members depends 

@ planes in the element even though 
mation: 
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egion 
ret. 


»vered by his guns. 
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the best procedure is to turn away 
evasive action will be initiated by 
fire effectiveness 
be desirable to 
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Potential Instances of Own Formation Damage 


Standard 12-Plane B-29 Pormation, with Prescribed 
Briefing 


1. Airplanes within Briefed Areas. 


In numerous instances areas of search and fire as presently 
briefed include friendly airplanes within them. ince a purpose 
of briefing is to eliminate such possibilities of self-inflicted 
damage within the formation, these briefed areas should be altered 
to exclude friendly airplanes. fhe turrets for which this condi- 
tion exists are the following: 


Airplane Number Airplane Sndangered 


c 
A 
B 
A 
A 
B 
Q 


Cc 


2. Insufficient Allowance for Deflections. 


when firing at a target on the beam the deflection is ordinar 
toward tne tail, and may be large. Areas of search and fire sho 
stop far enough ahead of friendly ships to allow for the differe 
in direction of guns and sight. Instances in which such allowance 
appears insufficient are: 


Airplane Number Turret lane endangered 


Unduly restricted areas of fire. 


The ¢ x of airpl 
above tr hor n No reasor 
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DIFFERENCE BETWEEN PRESCRIBED AND RECOMMENDED BRIEFING 
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Standard |2-Plane Formation of B-29’'s 
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[See Section DA (I) of Text] 
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PHOTOGRAPHS OF GUNS BEARING, 
REBRIEFED !2-PLANE FORMATION 


[See Section ILA (I) of Texfl 
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PHOTOGRAPHS OF TEST FLIGHT 


Restacked 12-Plane Formation 
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RSCOMMENDED BRISFING FOR RESSTACKED 12-PLANE PORMATION 





Defensive Turret R R. Blister L. Blister 
_Punction | Allocation U Fo J. J LP LA LP LA 
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NUMBER OF GUNS BEARING AT VARIOUS POINTS OF THE SKY 


RESTACKED 12-PLANE FORMATION 
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Due to dispersion along, support fire loses sffectiveness as 


the square of the range increases. Tf 


ne table shows 


how straggling 


reduces the support fire which wing ships of elements B, C, and D 
can bring to bear on a fighter attacking the lead ship from various 


ranges. 


The diagram on the following page illustrates the typical case 


of the fighter 600 yds. from 
in firepower which results from 
range. 


+ Note the 


large difference 


m apparently small difference in 





Range of 
Fighter from | Length of 
Tead Ship | Formation 


| Range from 
Center of 


Rear Rank 
= 


Relative Strength 
of Support Fire 


— 


Percentage of 


|Support Fire Lost 





Normal 1000 
Double 1100 
Triple 


Double 
Triple 


Normal 
Double 
Triple 





300 yd. 





| 
= 

| 

Normal 
} 


(1000/1000 )2=1.00 
(1000 1100)2-0.83 
(1000/1200)*=0.70 
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which the C F C. system has to compute. 
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POWER NTENSITY 


AT 600 YARDS RANGE 
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Diagrams and tables on the following pages give the results of 
applying the Rules for Turret Allocation proposed in Section III © to 
a representative group of formations of from 1 to 12 B-29's. All the 
formations illustrated are derived from a basic 1Z2-plane formation of 


this form: ee 
A ELEMENT 


Above 


Element A 


P 
A 
G 
E 


Formations are designated by giving the number of planes, followed 
by letters indicating the elements present (except that A element is omit- 
ted). Each letter is preceded by the number of planes in the slement if 


less than three are present. The letter C is followed by "High" or "Low" 
to designate the stacking of C element with respect to A, 


al 


w 


Cc 


The formations listed are the following: 


\ 


Page 2 1=Plane Page 5 19. 7-Plane 
2-Plane 20. 98-Plane 
3-Plane Page 21. S8S=Plane — 
4-Plane 22. 8=-Plane 
4-Plane 23. 8=Plane | 
4-Plane 1C H 24. 9=Plane 
4-Plane 10-Plane 
5=-Plane r 10-Plane 
5=Plane 2¢ 10-Plane 
5-Plane lt 2 10-Plane 
5-Plane Z 1l1-Plane C 
5-Plane , 11-Plans 
6-Plane B 5 1l-Plane 
6-Plane D 11-Plane 
6-Plane Page 9 3. 11=-Plane 
6=Plane oO 1l-Plane 
12-Plane ( 


12-Plane 


OOISTeOYH 


UMr WHHOEP 


GU R SEARCH AND AREAS 


The four drawings for each formation, reading from top to bottom, 
indicate the gun assignments and briefed areas of search and fire for 
Nose, Ring, Blister and Tail gunners, respectively. Tail gunners for 
whom no restriction is shown use the entire coverage of the turret. 


NTIAL 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


tram ACCTOETIEN 


closure 28 
Page 1-A 


Black areas denote upper turrets, light areas, lower turrets. 
Restricted areas for tail gunners are shaded 


Alternative assignments are shown in dotted lines as follows: 


(a) GANG LOW is shown for plane C-1 when stacked high and 
for those planes with Ying Punction for which it offers 
clear advantages. 


NOSE OUT (to be used during the bomb run) is shown for 
lead and deputy lead ships for the l2-plane formations 
only. 


Examination of the diagrams or of the table which follows them 

~w that some exceptions have been made in applying the rules of 
Section c (4) for precedence of the various Defensive Functions. 
It is a difficult question how far to go in sacrificing firepower in 
the rear high quarters in order to increase it in the nose high area, 
The general Rules for Turret Allocation go farther in this direction 
than do the detailed allocations suggested in the diagrams and table. 


The situation n which defensive functions assigned in the 
table depart from ules of precedence are of two types: 


(a) When either two or three planes are present 

B element, the inner one of these (which is 
highest plans in the formation) is assigned Wing 
instead of Center Function, and the ring gunner 
is briefed aft. 
When C element and plane D 
is present, plane Del is as 


Center Function. 


u 


Assignments in the table wh come under these exceptions are indi- 
C 


r (b). 


cated by (a) 


MH IHAn > ae 


o 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


a 
slimmed 


m4 


T 
H 
1 
P 
A 
G 
E 
I 
5 
U 
L 
A 
Ss 
S 
I 
F 
I 
E 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 






se 
anne 


ur = ae) 


UmMH aH NnNrP Cr aBea nH MAP 


{ 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


U 
| L 
A 

Ss 

S 

I 

F 

I 

E : 
D 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


U 
| L 
A 
S 
S 
I 
F 
I 
E 
D 


) 
aoe 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





iH 





1 
L 
s 
P 
A 
G 
E 
I 
S 
U 
L 
A 
s 
$ 
I 
F 
I 
E 
I , 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





U 
L 
A 
S 
Ss 
I 
F 
I 
E ; 
D 


/ 
Se 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


U 
L 
A 
S 
s 
i 
F 
I 
E 
D 


2 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


TUT 


IS PAGE IS UNCLASSIFIED 


z 4 
s | 
U 
$) 
\L 
A 
S 
Ss 
I 
F 
I 
E } 
> 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


PAGE IS UNCLASSIFIED 


Te Imm ACCTUTEN 














Center 
center 
Wing 








ving 


























THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PACE IS UNCLASSIFIED 





U 
L 
A 
S 
S 
I 
F 
I 
E : 











THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


wire NAAT TO IMMCTACCTRPTEN 


CONFIDSNTIAL Inclosure 268 
Page 12 





~——T Defensive | urret 
Plane} Punction location 
——— 


ano 2B 2D, 























center 
Tail Lo | 
_Wing 








CQ 








UPR WHOOP 














THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


nanr Tr Imm ACCTOTEN 


Cent 
Center 
Center 


Center 
| Wing 
Wing (a) 


Center 
Tail Lo 





Tail H 
Tail t 


Center 











Um He aH Nn e Oe aea 











THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


Imre ACCTOTET 


Inclosure 28 





Defensive 


Plene| Punction| Alloc 

















n 





UMH Henne Gea 











THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


PAGE IS UNCLASSIFIED 





Turret Blister L. blister 
Allocation UE LF j * LA LP 


ane ms = Jf ma ; 














Center 




















P 
A 
G 
E 


WwW 


w 








Center 
Center 
Center 


UMH aH nN NP eae 


Bl Center 
B2 | Wing 
BS Wing (a) 


Tail HL 
Tail Hi 
Tail Hi 


Center 
Tail Lo 
Wing 














aan 


oon 
Lait 
a34 

















THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS UNCLASSIFIED 


Inclosure 29 
Page 1 


AT VARIOUS POINT F THE SKY 


FORMATIONS OF 1 TO 12 B-29'S 
































COMH aHHYne re aaa 











High 











THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


IS UNCLASSIFIED 


Inclosure 29 
Page 2 
































5<Plane 15 1D- 























UM ete nner Gea 





























THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


nane To mM ACCT OCICN 






























































UMH HHH YN Se ae 























THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


trary ACCT ETET 


Inclosure 29 
Page 4 

















16 




















4 
A 
G 
E 


ne 





at = 

















UMMAH DWHHNPr 




















THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


UNCLASSIFIED 


TmIor ACCTOTETN 


Inclosure 30 


FRA ING FUR SUPPO 


( Instructions for Gunnery Officers ) 


Stemming from the initial emphasis on position firing before 

a CFC System was available, gunnery training hes tended to concen- 
trate upon teach @ gunner how to track, range and fire at a fighter 
1is own ship. This not only denies the whole pur- 
in mutual fire support, but also means 

kely to use a technique of framing his 


ineffective when he does try to provide sup- 


ition to the problem is illustrated by the attached 


ive aspects of a Jan fighter, all 
taken at the same range. Numt i shows a fighter with guns 
bearing, which the guuner hes been taugi to frame correctly, centering 
his pipper, and enclosing t ying tips within the circle of hisreticle. 
Views 2, 3, na & show aspects of a fighter which is not 
attacking him, but against which his support fire may be needed. 
A white X indicates the point on which he is likely to place 
his pipper, and a black circle shows the likely range he will feed 
mputer. It is apparent that his tendency to enclose the 


regardless of its aspect, causes serious underframing and over- 


The white dots show how he should place his pipper on the center 


MH dH nNNnP oe aad 


of the fuselage at th pading edg and frame the target 


9 


so that the 


I Ss recommended tliat th taught all gunners, and 
that the second illustration, showing the correct framing technique for 


support fire, be reproduced for this purpose. 
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Comparison of Present iethods of Ranging with Recommended hie thod 
of Radius Framing for Support Fire 
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Note how present method consistently underframes 


Legend: Dotted black line...Present nethod 
White dots..........Kecommended Method 
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to HIT that FIGHTER 


ALWAYS 
Put the Pipper 
on the Middle 
of his Fuselage 
at the Leading 
Edge of his 
wing 


Restricted 


ALWAYS 
Frame him 
50 the Circle 
of yourReticle 
just Touches 
Whatever 
part is 
Farthest 


from 


the 
P)IPPER 
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meee rocn 


IN THE RULES F 


He is TRYING toHIT YOU 
from here 


LET HIM 
HAVE IT 


He Can't Shoot \ 
Accurately \_, \\ 
in HERE nor in HERE 
Ol EITHER) 
\YOU. CANyT 
and \ \ " a Y and 
it is probably FULL “~~ /_ »it is probably FULL 
_— of B-29's aes -’» ae of B-29's 
EASY ——— EASY 


on the H on the 
TRIGGER * TRIGGER 
i se CA 
; Hit You 


from Here 


You can HIT HIM too 


-RULES- 


—— For 
Effective Gunnery 


i F | 


From the Front from the Rear vom th Side 


FIRE FIRE SAVE IT 
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A pursuit course starting at about 4:5( 
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* altitude is 32,000 
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Figures. Course 1, manual range» 
modified computer 


es Course 1, manual range, 
modified computer 


Figure 6 Course 4, automatic correct 
puts, modified computer 


range 
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Figure 16. Course 12, sulomatic correct range 


nputs, modrtied computer 


ee ee 
Figure 1 75% of time of fight, Figure 20. Course 1, 80% of time of flight, 


604 100 mis/sec output motors, 


=e ! 90 & 100 mils/sec. output motors, 
Tsec. time delay, automate correct range inguts. ns 


-T see. time delay, automatic correct range inputs 


; Figure 22, Course 1, 85% of time of fight, 

Figure 21. Course 1 90% af time of flight, i urse 1, Bow " 

ee 00 ‘sec otpat motors, 90 mls/sec. output motors Ino high speed), 
04100 mis/ see out [ 

see yange inputs automatic correct range inpats 


T sec time delay, automatic correct range 
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sance from the terget corresponding tc the 
reaching each check point the ground range is 
mire directly using a ground range drum com 
set on the cursor of the radar scope, 


2. Equipment Reouirements. 


a. The most important requirement is that the radar set be 
waned with a drum computer having a chart with both ground range 
Sighting angle lines, Some of the standard charts, those 
eee a lines at 0,2 mile intervals, pre sati 
e that the ground range calibration exte 
“The icgeanc ci e as outlined makes use only 


e pa in ‘other bombing procedures, It is poss ible to use the 
cedure with a final check point at 52 or 53 degrees instead of at. 50 
sche To but the bombardier's rate correction procedure, which is based 
on noting the error of the displacement index at the final check point, 
is made less clear cut, and provision of the additional angle i e- 
lieved fully justified. When the drum computer is evailable with the 
ealibrations above outlined, no charts or tables are recuired by the 
radar operator in carrying out the procedure, 
The drum computers which have been provided with pdr 
Q-13 equipment permit the bombing range circle to be set onl 
nautical miles slant range and to the corresponding ewhat 
of ground range. Eecause of this one of the fi 5-mile 
is used in determining the preliminary course correction 
occurs ovtside the range of the drum computer for usuel 
ational altitudes, Although the modification cf procedure required 
not serious, it is believed that an extension of the drum computer 
25 miles and use of ground range calibration lines is 
for this and other offset bombing methods but also to 
y navigational procedures. It should be noted that 
m range of the drum was determined to spread out the 
in the original impact-predicting method of baesa gaa ot 
he various synchronous bombin 
ania range of 25 silos ® 
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No unusual performance 
method can compensat 
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errors in the comp 
erratic compass compensa 


in bombing. 


c. The AFCE equipment should be maintained in smooth work- 
ing order. It is believed that the making of the small turns involved 
in the bombing rug would be greatly facilitated and bombing accuracy 
by this and other methods improved appreciably if a displegement turn 
control, such as the Type 4-1, eould be made generally available, 


3. Three-Point Procedure for Setting Course 
In direct bombing, when the response of the target itself can 
be seen, various versions of a "drift killing" procedure have come into 
use to bring the aircraft on to a collision course with the target in 
spite of errors in the assumed drift angle or in flying the originally 
intended course, Perhaps the simplest form is the double-ccrrection 
method, in which the shift in bearing of the response is observed be- 
tween two points, the second being epproximately half the distence of 
the first from the terget. If course is altered by twice the observed 


shift in bearing, not only will the original error in course be corrected, 
but the additional course change will be just the amount reouired to 
overcome the lateral displacement which has resulted from the original 
error over the distance already flown. Within the limits of accuracy 

of making the observations and executing the maneuver the double course 
correction results in the aircraft turning at the second point onto a 
course passing over the terget. 


It can be shown that the same situation exists in offset 
bombing where the reference point may be 30 degrees or more to the 
left or right of the course of the aircraft. Thus if the course set 
at the first point deviates by 2 degrees, ssy, from the course to the 
target, the observed bearing of the reference at the second 
point will differ by 2 degrees from the velue 
original course had been correct. This is on 
distance to the reference point does not diffe 
target distance. If the cursor of the rader scope can be presct at t 
bearing of the reference point response at the second point corres 
ing to the correct initial course, exactly the seme course correct 
procedure can be employed in the offs z 23 in direct bombing. 
either case, when the check point rang: been reache the 

moved from its preset position 


cake sae ool | 


OUMHMHOnerwrZc 


set on the cursor before 
principal differences between 
jetermination, therefore 
t the latter, cor ions an be e only at certain pres 
points, and that 


iter and preset. 
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. The restriction on this method of course correction to cases 
where the reference point distance does not differ greatly from the target 
distance means that the method is not applicable to bombing operations 
where large offset distances are involved, However, the E-6B offsct 
method is already limited to the maximum reference point distance which 
can be plotted on the computer face, namely six miles, so the additional 
restriction imposed is not‘ serious, The formula governing the relation 
between the bearing of the target and the observed bearing of the re- 
ference point ig the following; ; 


Change in target bearing - Distance from aircraft to RP 
Change in RP bearing (Dists 


ance from aircreft to target) cos B 


where B is the difference in bearing between the target and the re- 
ference point. Since B is usually less then 30 degrees, cos 5 i 

mately unity and the changes in bearing very inversely as the I 
distances. If the RP distance is half the target distance only half 

the required change in course would be made in following the standard 
procedure, but this condition would occur only toward the end of the 
bombing run where the residual corrections would be small in any event. 
The first course correction would have been made 20 or 25 miles from 

the terget and the second at half this distance, so that even when fairly 
large offset distances are employed highly eccurate course corrections 
can be made at the first two points. If the final correction under some 
circumstances is given less accurately, as in the case just considered, 
it still serves further to reduce a deflection error which will usuelly 
already have been mide as smill as flying errors permit, The 

is thus comp ating and the method of course correction becomes 

ececurete only as the magnitude of the required correction becomes 


It should be pointed out that at the preliminary course cor- 
rection point the airerrft is merely turning onto the co E 
get determined from the RP bearing, so there is no pre 
es a basis for double correction. Just as et this stage in th 
bombing procedure, the cursor is moved from its preset position to 
response, and the aircreft heading then altered in the same direction 
and the same amount, 


course ol 


This has out in preliminary tes 
correction procedure has been compe with that 


rection as just outlined. 
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ing can be performed when the drift is 

in the assumed drift angle shows up immediately as @ deflection error. 
When double corrections are employed the deflection errors can be kept 
low even when there is a fairly large error in the assumed drift. 


The entire three-point procedure, that is, the prejiminery 
course correction at 20 or 25 miles combined with double corrections 
at the two check points, is believed to be 4 particularly simplg and 
accurate basic procedure to whieh the offset determinations can be 
applied without making the whele bembing precedure too complicated to 
be teught to operational crews. Use of the basic procedure in direct 
bombing is discussed in section III, below, 


4. Fixed-Ratio Method of Bombsight Rate Correction. 


When only two check points are employed in bombsight syn- 
chronizetion, a long enough timing interval is provided so that any 
appreciable devietion of the rate of motion of the response from the 
preset bombsight rate shows up clearly in the position of the displece- 
ment index at the second check point. A basis is provided, therefore, 
for accurate quantitative correction of the rate index setting. It 
turns out, fortunstely, that the required correction of the rate index 
bears approximately a constant ratio to the observed deviation of the 
displacement index at the second check-point position, the ratio holding 
over a wide range of groundspeeds and’ altitudes provided that the cor- 
rection is made with reference to the degree scale of the bombsight 
rather than to the tangent scale, 


If the two check points sre taken at 70 


second check point, 

the position of the bomb, 

quired correction of the ratc 

deviction of the displacement index at the 5C 

seen from the following table calculated for the M 


Groundspeed 
m,p.h 


om 
oO 
Oo 


000 feet 


FeN 


IIo 
BN MO. 


. 
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The correction ratio also varies only slightly with the type 
of bomb employed, as can be seen in the following comparison at 20,000 
feet. of an ideel bomb, having neither treil nor time lag, with the 500- 
pound GP bomb ANeM43 and with the 100-pound prectice bomb M38A2 for which 
the preceding table was calculated. 


Groundspeed Correction Ratio 
Idcal bomb 500-]b. bomb 100-1b. bomb 


68 
80 
282 
79 


It will be seen that the required correction ratio falls off 
at low groundspeeds, but that at lower altitude where low groundspeeds 
are more likely to prevail, the falling off is less rapid. The cor- 
rection ratio of 3 to 4, arbitrarily selected, seems to be 2 good com- 
promise because, although it under corrects slightly at higher ground- 
speeds, it is satisfactory to lower values. Except for extremely low 
groundspeeds, it is believed that the advantages of simplicity in keep- 


ing to a constant correction ratio more than compensate for any loss 
of accuracy involved. 


Preliminary tests indicate that this fixed-ratio method of rate 
correction is easily learned and greatly reduces range errors. As 
discussed in the bombardier's section of the S.0.P., it is able to come 
pensete for any reasonable variation of groundspeed, say of 20 or 25 
miles per hour, from the value which would be estimated using the 
navigational wind, It is most effective, however, if used to compensate 
for only moderate variations, and care should be used to preset the 
dropping angle as accurately as the data permit. Use of proper drop- 
ing angle tables is discussed in the bombardier's section of the S.O.P. 


III. SIMPLIFIED DIRECT-BOMBING PROCEDURE BASED ON CFFSET METHOD 


It is believed that the 3-point course correction procedure, 
without offset, combined with the fixed-ratio method of bombsight rate 
correction, employing two check points, is a particularly simple and 


lable for training in the us 
s have been obtained it is 
y with that of any ot 
borate auxiliary e 
simplified ove 
th a minimum of trainin; 
have ample time to perform the required operations. 
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In this procedure the radar 
tion at the 20 or 25 mile point, 
» one at each of the two bombsight check points. 

uired values of ground range are set in directly from the sighting 
angle lines of the drum computer. No use is made of the E-6B computer 
during the bombing operation. The modifications of the radar opera- 
tor's S.0.P, for direct bombing will be obvious, and the S.C.F.'s for 
the bombardier and pilot are exactly as given in the following section, 


2 +o 


*) 


IV. FROPCSED S.0.P. FOR OFFSET BOMBING 
1. ‘Pre-Mission Planning and Reconnaissance. 


Good reconnaissance, target study and briefing are just as 
essential for offset bombing as for direct bombing, Although, as will 

be noted later, the method permits immediate shift from one RF to another 
or to direct bombing during the bombing run, it is nevertheless highly 
desirable thet reference points should be selected that can be seen 
reliably over a feirly wide range of distances and bearings. This is 

difficult, and sharpness of response must frequently be sacrificed for 

reliebility of pickup in the selection of possible RF's. After the 

most suitable points have been selected, it is merely necessary that 

their distances and bearings from the target should be scaled to the 
nearest 0.1 mile and the nearest degree, if possible, and thes zy 
included in the briefing material. The method is suitable for offset 

distances up to 5 miles, Where only a single RP is available the 
directions of approach should be evoided, if possible, which place 

RP between the circraft and the target durin 1g the bomb run. 


2. Detailed S.0,F.-with Discussion 
ore Takeoff 


Radar Operator 


(a) Before takeoff the location relative to the 
of several reference points or RF's in the targ 
area which might be suitable for offset bombing 
plotted on the face of the E-6B computer. T 
only required data are the ranges and beari 
the points relative to the he 
Larpdhige sd by the 
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the computer, so that a small division is 

to 0,2 mile, he edge the fz is six 

from the targe t offset distances greater than 
5 miles should not in general be employed. Ex- 
treme care is not necessary in plotting but the 
effort should be made to mark the points clearly 
to the nearest 0,1 mile. It is helpful also to 
mark on the computer face additional informatio 
such as the. general configuration of the coast- 
line, the boundaries of the town, etc., so that 
the RP's are included in a simplified map of the 
expected response of target area. 


Before takeoff a "dry run" is made with the E-6B 
computer to be sure thet the RF's selected can 
be utilized without difficulty at the bombsight 
check points. It is only necessary to try the 
conditions at the 50° check point, as these e 
most critical. To make the test, a mark is made 
on the center line of the 3-30 mile side of the 
computer slide at the ground range of the 50° 
check point corresponding to the approximate 
bombing eltitude. The slide is meved until 

mark comes under the grommet and it is ma 

tain that any RP's to be used in bombing do r 
appear off the end of the slide, or too far a 
for geasonable angular deviations from th 
direction of attack, Difficulty will bs 
countered only when the RF is on the near 

of the target, and the point to be 

be selected in the semicircle back 

whenever possible, 


Also before ta 

be used for the preliminary cou 
point sheuld be determined and 

"RF Ground Range" s in the 
indicated in the discussion of equif 
step is necessary only because of th 
range of the drum computer. If th 
could be made available I 
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Range in Nautical Miles 


Altitude Pi 70-Deprees 


. 
+ 


5,000 
10,000 


WwW HO Of 
. 
MBAwWonmww 


HH 
e 


Wh NE FH 
MQM BW woF 
: 
AOnnrwrnow 


It will be seen that for altitudes up to between 1] 
and 20,000 feet the range of the drum computer is & 
quate. For altitudes between 20,000 and 25,000 fe 
20-mile range circle should be used, and for altitude 
from 25,000 to 30,000 fect the 25-mile circle comes 
nearest to the optimum range. At these ranges the 
difference between slant range and ground range is 
small, 0.3 to 0.4 mile, and can be neglected in view 
of the fact that only a course.correction is made at 
the FCC point and only approximate range information 
is needed in determining the bearing of the RP re- 
sponse. For the same reason the 5-mile range circles, 
although not intended for bombing, are accurate 
enough to locate the preliminary course correction 
point provided they are kept in approximate adjust- 
ment by checking occasionally against the 15-mil 
slant range point of the drum computer. 


It was noted that the range of the circle sclected 

is entered in the "RP Ground Range" space in the 
bombing form, althcugh the condition to be satisfied 
relates to the target ground range. The values given 
conseauently apply strictly only when the RF distance 
is approximately equal to the target distance 
Allowance should occasionally be made, ther 

the RP distance from the target, If the 

in back of the target, for example, the 

range circle at greater range should be u 


Orr rZac 


Lg 


Y 


Jin Ha H 


FCC distance is n critica 
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before takeoff from the new standard forn bombing 
tables, This 1s done by taking the average bombing 
IAS for the type of aircraft employed by the unit, 
computing the TAS for verious pressure altitudes, 
assuming the temperature of a standard atmosphere, 
taking the corresponding trail and time of fall from 
the bombing tables, and determining from these the 
dropping angle for the recuired range of groundspeeds, 
An alternative procedure is to determine the TAS as 
above, compute the range wind as the difference be- 
tween the groundspeed and the TAS, and apply the 
range wind correction to the dropping angle given in 
the tables, It should be noted that the range wind 
correction can amount to two or three degrees in 
dropping angle at high end low groundspeeds even with 
a good bomb, whereas reasonable variations from nor- 
mal bombing IAS of a particular type of aircreft or 
of temperature from that of a standard atmosphere can 
amount to only a fraction of a degree. Although the 
new procedure for rate correction employed with this 
method of bombing can correct quite accurately for 
normal errors in estimated groundspeed, it is much 
more effective if the corrections can be kept small by 
using proper dropping angle tables and using care in 
thd estimation of groundspeed and setting the corres- 
ponding dropping engle into the bombsight. An ex- 
ample of a dropping angle table prepared as re 
mended is given as Appendix II, It is believed that 
curate dropping angle tables as described above are 
equally desirable in other radar bombing methods em- 
ploying bombsight synchronization. They are partic- 
ulerly useful, also in facilitating accurate wind 
determinations by the hombardicr during periods when 
ground détail can be observed, without changing the 
settings of the bombsight for the bomb run. 


i before the turn at th 
€ severel radar wind 


a € . nNOr 
i resulting from 
bombing pro- 


computer 


confusion wit 
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or obtained from 


groundspeed 
aré given 1e bombardier 
permit 


target 


the pilot 
Although 
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As with other methods of bombing, a bombsight wind and 
drift should be determined prior to reaching the IP, 
whenever conditions permit, and given to the radar 
operator and navigator as e check on winds determined 
by other methods. The corrected dropping angle table 
should be employed in any such determination as dis- 
cussed in paragraph e(2){a) on page 10. 


Eefore reaching the IP the estimated groundspeed and 
drift for the bomb run should be obtained from the 
radar operator, and the corresponding dropping angle, 
determined from the table referred to in paragraph l, 
should be set into the sight. 


The AFCE should be set up early in the mission so that 
it can have ample time to warm up and so that it can 
be used in wind determinations during the navigational 
pert of the flight before reaching the IP. Leveling 
should be done carefully to prevent deflection errors 
from this source in bombing. After initial adjust- 
ments the AFCE should be left alone as much as 
possible, If readjustment is necessary, it should be 
completed before reaching the IP, It is particularly 
important that settings should not be disturbed during 
the bomb run, 


Before reaching the IP the pressre altitude to be held 
during the bomb run should be checked with the radar 
operator and bombardier, Also the IAS for the bomb run, 
allowing for any effect of open bomb bay doors, should 
be agreed on with the radar operator. 


As the IP .is approached the directional gyro is set to 
match the reading of the Fluxgate compass, in order to 
prepare for the IP turn. 


When the turn is celled for by 
should be commenced pr 
half needle width. 


of the turn to mk 


and two minutes or mc 


f the turn before 


c, After the IP Turn 


(1) Reder Operator 
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and. course 
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— 


to the left of the cursor, 
tion will be required, and 


range circle the 

and the pilot is 

he same direction 
and the same number of degrees as the cursor is moved. 
The observed bearing and the correction are noted in 
the log, and the corrected course obtained by applying 
the correction to the previously assumed course. It 

is important that this and the leter turns should be 
ordered without delay when the response intersects the 
range circle, After the turn at the IP all subsequent 
turns are ordered as so many degrees right or left and 
without reference to the actual heading. After excl 
turn the radar operator should refer to the compass, 
however, to check that the turn has been made in the 
direction crdered and approximately the right 

He should not be concerned with small errers in setting 
heeding because, due to the Fluxgate compass turning 
errcr referred to in the Pilet's section, the pilot, 
using the directional gyro, is in the best position to 
make an accurate turn. Moreover, except at the final 
check point, any error in setting heading is automati- 
cally taken care of at the next check point by the dovble 
correction procedure. In order that bearings can be 
observed accurately on the radar scope, range expansion 
should be utilized, if available on the particular radar 
set employed, to keep the RP response near the edge 

of the scope. 


Using the new ccurse, the groundspeed and drift are 
determined from the computer end the values given to 

the bombardier so that the bombsight settings can be 
corrected if necessary. No later determination of these 
ouentities is required and the rate setting made at this 
time is modified only by the "fixed-ratio" correction 
procedure at the 50° check point. 


compute 


heck point 


point 
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The RP response is watched es before as it apf 

the renge circle. This time, at the instant of 

the bombardier is instructed to turn on the bomt 

rate motor (or clutch in the sight, whichever method is 
preferred). It is importent that a clear cut routine be 
employed in calling the crossings to the bombardier; for 
example, "ready --ready -- ready -- now!" The cursor 
is moved to the response and this time a double cor- 
rection is made and the pilot is instructed to turn in 
the samc direction and twice the amount that the cursor 
was moved, The observed bearing and the correction 
(undoubled) are noted in the bombing forn. 


The correction is applied, undoubled, to the course 
which was assumed for the leg just completed and the 
setting of the E-6B computer modified until the cor- 
rected value of the course comes under the index. Note 
that regardless of whether o single cr double correction 
of heading is ordered during the bomb run, only « single 
correcticn is applied to the previously assumed course 
to obtain the value to be used on the E-65 computer in 
determining the data for the next check point, This 
makes for a particularly simple procedure, and the 

radar operator need not be concerned with the actual 
velue of the heading after he has mde his original 
estimation cf course efter the IP turn, The slide is 
moved until the mark for the 50-degree check point comes 
under the grommet, and the values of true bearing and 
ground range for the RF respense noted and set on the 
cursor and drum computer, respectively, as before. 


The instant of crossing of the range circle is an- 
nounced to ie bombardier, as at the 70-degree check 
point, and a double correction of heading is again made, 
This is the final correction. 


B erdier 


After the preliminary course correction following the 
turn at the IP, a final estimate of groundspeed fer the 
bomb run will be cbtained from the radar operator end 
used in correcting the dropping angle previously set 
into the sight. The estimated groundspeed and the preset 
DA in degrees should be entered in the bombardier's log. 
Although, in view of the new procedure for rate correction, 
it is not necessary to preset the dropping angle with 
extreme care, nevertheless errors will be reduced if the 
required corrections are kept small and the dropping 
anpeae determined end preset at lerst to the nearest 
degree. The correction procedure is only approximate 


18 
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difficult to do accurately. It 
highly effective, however, if too much 
of it, and every effcrt should be made 
groundspeed to the nearest 5 or 10 mph 
the corresponding dropping engle. 


The bombardier prepares to start the sight as the 
70-degree check point is approached, As the clutch 
sometimes feils to engege when the control is first 
operated, the preferred procedure is to engag« the 
clutch, turn off the motor, set the displacement 
index at 70 degrees and wait for the signal from th 
rader operator. The rate motor switch is snapped on 
the instant the signal is received and only 

fraction of a second is lost on starting. As in- 
dicated in the discussion of the radar operatcr's 
procedure, a clear-cut routine shculd be e tablished 
for signalling the instants at which the che 
ere reached, 


eck points 


s 
h 


When the signel for the 50-degree check point is 

ceived, the displacement in immediately moved t 

the 50-degree mark and the amov of the ccrrection 
The inner kneb is then in- 


same direction encugh to cause 


AMG 
of th 


about three-cuarters of the 


ccurse, 
in the cppcsite 


of the taneé 


ordinary ca 
required 

example of rate correc 
nt DA is 30 degre 


50-degree ¢ k 
e 
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rr tH 
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DA and avoidance of gross errcrs in making the 
ecrrection, rather then concern about tenths of 
mn degree in the final setting. 


As scon as the ret 

trigger should be made ready for release. 

served position of the displacement index 

degree check point should then be noted in the log. 


ter bomb release the actual fina 
dex should be read on the angular 
noted in the log. This is particularly i 
bombing, but it is believed that it 
1 establishing and maintaining the proper 
routine on operational missions. 


After the IP turn the pilct shculd concentrate on 


titude and IAS that have been agreed upon with 
radar operator for-the bomb run. 


the ta 


corre 
or right. 
like the IP turn, should be 
gyro end should .be made 
width. These later turns, 
rade without reference te the actual 
vclved, If © turn of 8 degrees right is 
turn should be made so that the reading o 
incrensed 8 degrees from whatever recding 
: ; This is 
eding will be 
check point, dut 


ere made & 
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be made before the next check point. The 3-point 
course-correction procedure which is employed is 
based on the assumpticn that straight legs are 
flown between check points, It is mcre important, 
therefore, thet turns should be made premptly and 
then let alone than that individual turns should 
be made with extreme care. The error of making 
turns in the wrong direction happens often encugh 
so that it should be guarded against by the pilot 
first concentrating his attention on the required 
direction and then on the required amount of turn. 


The 70-degree course ccrrection is made 
for by the rader operator using the 
just outlined, 


for strike photos. er tk ection 
point, however, the Is cund to have becn different 
during the bombing run from the velue intended, it 
should be maintained at the same velue ot changed 
until after bomb release, This is beca 

sight rate will already heve been correcte 

spond toe the actual speed between the 

50-degree check points, 


1 Selection of RP's. 
neces and bearings from target a 


E=j6B computer face, 


Check bomb load 
lropping angles. 
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b. En Route to IP 
(1) Rader Operator | 


(a) Rader wind finding. Check wind with navigetc 
mark on E-6B computer. 


Check bombing eltitude with bombardier and pilot. 
Check IAS for bomb run. Compute TAS. 

Give estimated bombing GS to bombardier, 

Set target area variation in Fluxgete compass. 


Determine 70-degree and 50-degree check point 
ground ranges from drum computer and mark on E-OB, 


Call time of turn and heading at IP. 
Bombardier 


(a) Check bombing cltitude and set DS end 


(b) Get bombsight wind when possible and check witt 
operetor and navigator. 


(c) Get estimated GS and drift 


operntor and preset drift and DA i 
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Give final groundspeed ang dri jlatea to bombardier. 


(e) Correct assumed course in bombing form, reed RP 
bearing and ground range for 70-degree check point 


from E-6B computer, and set on cursor end computer 
drum, 


Notify bombardier when response intersects range circle 
for turning on rate motor at 70-degree check point. 
Order double corfection of heading. 


(g) Apply single cortection to's 
in boitbing form ahd using this correc 
the E#6B coinputer, proceed 45 before i 
fange and begpjng for 5Osdegtee check ts 


(nh) Notify bombardier when response intersects rafige circle 
for 50-degree check point. Order dowble corredtioh of 
heeding. This is the final correction, 

Bombardier 


(a) Correct D& and drift settings rade perator gives 
‘final estimated groundspeed iri 


check point start rate Borers 


¢ 
age 


Set trigcer for release. 


After release 
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the stert of the “bomb run 
target itself. should be picked a later, i 
as many sherp identifiable respenses persist only over 
short interval, _In approaching the target 


esponse preferred for determining final release 
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critique of seapon SECRE! for lst 18 Missions of 44 Somber Command 








. Je an . 
1100 GP 0.1/0.025 'w7_ (MSO) 50% 
ws 2 as 


2 
9% ' 10% M469 (in last formation)'100 GP 0.1/0.025/95% 'MI8 (M69) 
26; 'NTk 5% ‘'ME26 Mines 


7A airourst ‘M29 (MB3 Butterfly) 


25% 
255 ' 


(See Page 6 for footnotes) 
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26 March 1945 


MEMORANDUM FOR CHIEF OF STAFF, TWENTIETH AIR FORCE 


Subject: Comments on Attached Memorandum, "Controlled 
Bombing Attacks on Japanese Targets". 


Summary 


The memorandum is the product of the top men in 
beth the HE and IB divisions of NDRC*. The "con- 
trolled" bombing program suggested is well-conceived. 
If successfully carried out it will answer the most 
urgent of the many vexing questions regarding 
weapon effectiveness, With minor modifications it 
can be carried out with a minimum of disturbance 
of present plans. It is the recommendation of the 
Operations Analysis Division that the suggested 
program be adopted insofar as is operationally 
feasible. 


1. The attached memorandum, "Controlled Bombing Attacks on 
Japanese Targets", wes submitted to the Operations Analysis Division 
for transmittal te the Twentieth Air Force after an informal three- 
cornered agreement between the DC/S, Combat Operations, Twentieth 
Air Force; Division 2 and Section 11.3 of NDRC#; and the Operations 
Analysis Division. It is the result of careful deliberation on the 
part of men eminently qualified to speak on the present shortcomings 
in the data on weapon effectiveness, the top men of the branches of 
MDRC most closely concerned with the effectiveness of both HE and IB, 


*The following men are responsible for the attached memorandum: National 
Defense Research Committee ( the Office of Scientific Research and 
Development), Division 2 (Effects of Impact and Explosion, Bombs) 

Dr. E. Bright Wilson, Jr., Chief, Professor Walker Bleakney, Dr. A.H. 
Taub and Mr. R, J. Sluts, Section 11.3 of Division 11 (Incendiary Bombs) 
Prof, H. C. Hottel, Chief, Dr. R. H. Ewell and Dr. C, S, Keevil, 

AN-23 Project (Joint HE-IB Group from Divisions 2 and 11) 

Dr. V. Rojansky, Dr. H. F. Bohnenblust, Mr. Robert J. Hanson, Mr. E. B. 
Gerry and Dr. G, W. King. Also present at the discussions were Dr. 
Nathan M, Newmark of the AAF Scientific Advisory Group, Dr. Merrit P. 
White, Scientific Adviser to the Physical Vulnerability Section of the 
Joint Target Group, and Mr. LeRoy A. Brothers of the Operations Akalysis 
Division, Twintieth Air Force. 
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These men have been studying effects of bombs since the days when NDRC 

was principally concerned with defense; they are fully acquainted with 

the effects of German bombs on British construction with the effects 

of British and American bombs on German targets, with the somewhat 

limited data on effects of our bombs on Japanese targets; and are in 
constant touch with the increasingly revealing results of the US Strategic 
Bombing Survey of targets in the rapidly expanding reconquered territory in 
ETO. 


2. The memerandum paints an accurate picture of the present 
status of our knowledge of the effectiveness of our bombs. It lists 
the questions as yet unanswered and proposes a program of "controlled" 
bombing attacks designed to obtain the answers most urgently needed 
now. It lists the data required for proper analysis of a controlled 
attack, The authors have made a sincere effort to keep within opera- 
tionally feasible bounds while suggesting the minimum of special con- 
ditions necessary for the success of the project. On the whole they 
have done a good job; the paper will be discussed in detail in the 
following paragraphs. 


3. In Section III of the memorandum the term, "controlled attack" 
is defined. It is also pointed out that most attacks can be controlled 
attacks, in that the weapons used and the data obtained can be such 
that it will be possible to evaluate weapon effectiveness following 
the attack. Actually, the weapons used in most Twentieth Air Force 
attacks to date have been perfectly susceptible of analysis, the weak- 
ness has thus far been in the data obtained, This weakness is realized 
however and the recent Twentieth Air Force directive on mission re- 
pozuting profides for obtaining and reporting data necessary for weapon 
analysis, 


Thus in day-to-day attacks when operational conditions per- 
mit much valuable data will be obtained, The Joint Target Group 
routinely makes a weapon analysis when the data are sufficient. However, 
since it will be perfectly possible to plan a few controlled attacks to 
fill specific blanks in the present knowledge of effectiveness of our 
weapons without sacrificing expected damage to the target and without 
upsetting routine operational procedures appreciably there seems to be 
no reason not to do so, 


U 
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4. The written data required, as detailed in Section IV of the 
memorandum, are much the same as have recently been made SOP in the 
Twentieth Air Force, They differ from SOP in minor detail only; the 
standard reporting is entirely adequate, 


By "sufficiently long shadows" in pre-sttack cover is meant 
shadow lengths equal to or greater than the actual heights of buildings. 
Longer shadows more clearly define shape of structure and are more ac- 
curately measured, The hours during which this condition will exist 
vary with latitude and seagon of the year but for the Japanese home 
islands it is sufficient to say that the period from 10:30 to 14:00 
(local sun time at the target) should be avoided as much as possible 
in obtaining pre-attaek cover. 


By “sufficiently short shadows" in post-attack cover is meant 
as short as possible; high noon (local sun time at the target) is ideal, 
Shadows conceal craters often and damage to low installations adjacent 
to higher ones sometimes, 


Cover flown an hour or so after the attack (in addition to 
post-attack cover the follewing day) may seem unreasonable but will prove 
so extremely useful, particularly in incendiary attacks, that it should 
more than pay its way, 


The three-second interval between ¢rike photos is also highly 
desirable; a longer interval allows HE bursts to "flower" and merge, and 
misses many IB flashes (3 seconds is just about the visible life of 
the M47 flash). 


Automatic time records on the photes are desirable but the 
present cameras are not equipped to make them. Since the camera mount 
is not in the pressurized part of the airplane it will require a modi- 
fication to make it possible to "focus" the camera when approaching the 
target. However, this is another very desirable thing and would un- 
doubtedly result in improvement in the average quality of photography. 
Conditinns of light, altitude, etc. are not always actually "as briéfed." 


SMe aH Hn er aZa 


5. The program recommended in Section V was presented as a 
starting or minimum program selected to shed light on the more urgent 
of the presently obscure questions. Effectiveness of the 4000 LC 
is unknown and expecially urgent now that"bigger and better" bombs 
are being built. The encouraging performance of the M69 on industrial 
plants in the Kobe attack of 4 February 1945 makes the need for accurate 
data on this weapon rather urgent; it or the M74 may supplant the M50 
for industrial targets and thus become an all-purpose bomb (for in- 
dustrial or urban targets, thus simplifying the problem of selection 
of weapon for both primary and secondary targets), The data on 
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effectiveness of mixed HE-IB loads is very spotty. The 500 GP is the 
weapon best known today but in order to maintain control in a pro- 

gram such as this a few attacks using the weapon to which basic com- 
parisons will be made are essentialj The 0.01/0.01 fusing is an 
attempt to assure detonation among the supporting structural members 
of the roof, This fuzing has been recommended for this type of 
structure; more recently JTG has recommended 0,01 nose, non-delay tail, 


The number of attacks suggested was arrived et by a sta- 
tistical calculation to determine the minimum number from which it is 
probable that results will be obtained with reasonable assurance. 


It should not be difficult to select the necessary 20 targets 
as specified. AN-23 would gledly cooperate with JTG in suggesting 
suitable targets and in analyzing the results, The density of one ten 
per acre suggested for these targets wes chosen to assure the desired 
level of damage. 


The delivery capacity of the Twentieth Air Force from present 
bases is insufficient to achieve such a density on four targets (assuming 
100 acres for an average target) simultaneously. However such a con- 
dition is desirable and should be pproached as a goal. 


6. In the appendix of the memorandum are listed a numberof 
additional controlled attacks designed to answer other questions not 
considered quite so urgent as those to be answered by the program re- 
commended in Section V. of these the one most urgent, and very nearly 
as important as any, is listed as 1,11. “Medium bombs: 500 GP, fused 
0,01 tail, long-delay nose", By "leng-delay" is meant several hours, 
sufficiently long to allow post—attack cover to be obtained an hour or 
so after the attack md before the nose fuses act. This would allow an ac- 
curate determination of the percentages of tail fuses activated by 
the roofs, functioning at floor level, and failing to function; also 
the damage resulting from each, Heretofore, it has not been possible 
to distinquish between the craters caused by the tail detonation 
and those caused by the 0.) nose fuse; estimates of the percent of 
tail fuses activated by the roofs have varied widely. 


7. Gonclusions and Scere The program of controlled 
attacks proposed in the attached memorandum is well—conceived, It will 
provide data on weapon effectiveness urgently needed now. It will not 
interfere with present operational procedures appreciably, Therefore, 
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it is recommended that the program es set forth in Section ¥ of the 


4« 


memorandum be adopted insofar as is operationally feasible, It is 
further recommended thet the AN-23 project group supervised by 
Dr. V. Rojansky, be invited to collaborate with JTG in suggesting 
suitable targets and in analysing the results of the attacks. 


LEROY A, BROTHERS 
Operations Analyst 
Twentieth Air Force 


OVED: 


ROBERT L, STEARNS, Chief, 
Operations Analysis Division 
Twentieth Air Force 
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Office for Emergency Management 


NATIONAL DEFENSE RESEARCH COMMITTEE 


of the 
Office of Scientific Research & Development 
1530 P Street N. W. 
Washington, D. Cc. 


21 March 1945 


Operations Analysis Division 
Twentieth Air Force 

Room 4E-164, The Pentagon 
Washington 25, D. C. 


Attention: Mr. LeRoy A, Brothers 
Dear Roy: 


I am sending copies of the enclosed 
memorandum and of Hottel's and Wilson's letters 
accompanying it to the men listed below, This 
exhausts the copies that I have on hand, and I 
shall presently see you about further distribv- 
tion, 


w~ + 


Sincerely, 


V. Rojansky 


enclosure 


CMH aH HNP er wZaad 


ec: W. Bleakney, Princeton University Station, MDAC 
H. C. Hottel, Division 11, NDRC 
E. L, Mereland, Chairman's Office, NDRC 
K. M, Newmark, Scientific Advisery Group 
Lt. Comdr. W. W. Timmis, Joint Target Group 
E. B, Wilson, Jr., Division 2, NDRC 
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March 20, 1945 


Rm. 4723, Munitions 


Operations Analysis Division 
Twentieth Air Force 

Room 4E-164, The Pentagon 
Washington 25, D. C. 


Attention; Mr. LeRoy A, Brothers 
Dear Sir: 


I am forwarding a memorandum on "Controlled Bombing 
Attacks" prepared by Dr. V. Rojansky of the Division 2 - 
Division 1] group which is currently studying certain 
bombing problems, The material in this memorandum has 
been carefully discussed by a qualified group, who have 
approved its general recommendations, 


In forwarding this report with the endorsement of 
Bivision 2, MDRC, I should like to add that the Division 
is very anxious to be of any possible service to your 
group. 


Sincerely 


E. Bright Wilson, Jr. 
Chief, Division 2, NDR 


CMe aH nner ec 


enclosure 


ec: Dr. V. Rojandky 


This document contains information affecting the 

national defense of the United States within the mean- 

ing of the Espionage Act, U.S.C. 50; 31 and 32. Its 

tranamission or the revelation of its contents in any 

manner to an unauthorised person is prohibited by law. 
sLiimisia thal & 
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March 21, 1945 


Operations Analysis Division 
Twentieth Air Force 

Room 4E-164, The Pentagon 
Washington 25, D. C. 


Attention: Mr. LeRoy A. Brothers 
Dear Sir: 


The attached memorandum "Controlled Bombing 
Attacks" was prepared jointly by Divisions 2 and LL 
with AN-23. The recommendations concerning incen- 
diaries submitted by Section 11,3 were prepared after 
sufficient consultation within the Division and 
between the Division and Chemical Warfare Service 
Technical Command and Technical Division to con- 
stitute a fair consensus of opinion as to what type 
ef controlled attacks would be most helpful. 


Very truly yours, 


H. C. Hottel 
Chief, Section 11,3 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


21 March, 1945 
The fellowing memorandum represents the current views 


of Division 2, NDRC, and Section 11.3, NDRC; its writing 
was delegated to V. Rojansky of the NDRC Project AN-23. 


CONTROLLED BOMBING ATTACKS ON JAPANESE TARGETS 


I. SUMMARY 


To do mere damage to the enemy per ton of bombs we must knew the 
effects of actual bombs on actual targets. This knowledge is now 
very scanty, especially for some bombs in our arsenal; and the in- 
provement of future attacks is therefore delayed. 

The necessary information can be obtained from attacks planned 
not only to produce immediate military results consistent with the 
effort, but also to provide a clear-cut basis for weapons analysis. 


The following four types of "controlled" attacks on Japanese 
light industrial targets are recommended for immediate consideration: 


a. 4000 lb LC bombs alone, 
bd. 500 1b GP bombs elone, 
c. M69 incendiaries, together with 500 lb GP bombs, 


a, M69 incendiaries, alone, except for markers, 


ch hee oe os 2) 


Fusing and other specifications are given in Section V, where this 
program is discussed in detail. The principal gains in methods of 
weapon selection that this program should yield are listed in Section VI, 


Further types of controlled attacks are listed in the Appendix, 


} 
—— 
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II, NECESSITY FOR CONTROLLED ATTACKS 


Despite the relative success of recent bombing attacks on Japan and Germany, 
no substantial gains have been made within the past two years in the knowledge 
of hew to choose the most effective weapon for air attack — knowledge based on 
experience in previous attacks, Basic issues still remain obscures the effect 
of large blast bombs, cratering versus air-burst within buildings, the amount 
of incendiaries for use on industrial targets, the best incendiary for light in- 
dustrial tarcets. These are issues on which opinion differs today even amogg 
experts in weapons analysis. Besides, there is the question of the difference 
between European and Japanese targets and passive defense measures, 


Better knowledge of weapon selection can come from experience — but only 
if experience will throw light on the fundamental. If, without impairing the 
effectiveness of current operations, bombing attacks can be made to yield in- 
formation for the more effective planning of subsequent attacks, then it is most 
important and urgent to plan at least some "controlled" attacks, so as to yield 
the greatest return in the long run, 


III. DEFINITION OF CONTROLLED BOMBING ATTACKS 


A controlled attack is defined as one in which the structure of the target 
is known, and in which the weapons are selected in such a way that their de- 
tailed effects can be determined from the usual photographic cover plus certain 
additional information that can be gathered under operational conditions, In 
general, this means that not more than one type of HE bomb with only one type 
of fusing be carried in a given attack, combined with not more than one type 
of incendisry bomb. 


It is apparent thet most bombing operations can be “controlled attacks," 
and that control can be used without reducing the military effedtiveness of 
the operation, With the control, however, it becomes more feasible to identify 
the bomb that produces the damage, md to assess its effectiveness. 


IV. RECORDS NEEDED 


For weapon analysis, written amd photographic data are needed describing 
the target, the weapons, dhe attack, the bomb-fall and the damage. In order 
that attacks may yield the maximum of information, these data should be as 
accurate and complete as possible. All the photographic evidence should be 
made available for amalysis; this point is emphasized, because in the past 
some of the photographs considered superfluous by Photographic Sections were 
later found to contain important clues for general analysis. 


ol Me Me alll + oe) 


Attack records should include the formation pattern over the target, aiming 
points, bomb loading, bomb filling, time of release, method of release, inter- 
valometer setting, altitude, ground speed, true heading, drift, track, wind 
speed and direction, method of sighting, and order in which bombs are dropped; 
the altitude record should show whether sea or land ievel is used as the base; 
the direction records should show whether magnetic or geographic North is used, 
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Photographic records should include good stereo pairs of pre-attack photo 
cover (with sufficiently long shadows) and of post-attack photo cover (with 
sufficiently short shadows), in addition to sequences of strike photos. The 
scale of the phote cever should be 1/10,000 or better. To analyze the development 
of fire, post-attack cover flown within an hour of the attack is desirable 
‘in addition to that flewn within a day or so, especially if incendiaries are 
involved. For each formation of attacking planes at least one sequence of 
strike photos is required, and more than one are highly desirable. The 
interval between frames should not exceed 3 seconds. Cameras of 24 in. 
focal length ere preferable; they should be properly tilted to the rear, and 
the angle of tilt reported, Time reference should be recorded, if possible, 
on each frame, Exposure times should be adjusted on bomb run (as has been 
done at the Fifteenth AAF). 


V. RECOMMENDATIONS 


1. We recommend for immediate consideration the following four types of con- 
trolled attacks on light industrial targets in Japan (fusing is specified below): 


(a) 4000 lb LC bombs alone, 
(b) 500 1b GP bombs alone, 
{c) M69 incendiaries* together with 500 1b GP bombs, 


(d) M69 incendiaries along, except for markers. 


This program, described in detail below, was chosen because it appears quite 
practicable at present, and because the questions that it would help to answer 
are urgent. The records needed were listed in Section IV. 


CMe aH ane ead 


For a number of reasons, in pure HE attacks as well as in mixed attacks, 
the damage achieved per ton of bombs is bound to vary considerably from one 
attack to another, even if the bomb loads are the same and the targets similar, 
To obtain reliable conclusions the following numbers of attacks are regarded 
as necessary: three attacks of type (a), three attacks of type (b), five 
attacks of type (c), and five attacks of type (d); a11 should be on similar 
targets, and all of about the same ground density. 


Operations circumstances may, of course, result in ground densities differ- 
ing from those recommended below; spillever would, however, provide information 
on bomb performance on further target types. 


2. Weapon specifications. Throughout this recommendation the following 
specifications are implied: 


4000 1b LC: fuzed non-delay tail, instantaneous nose; 

500 lb GP: fused 0,01 nose; if this is not available, then 
0,01 tail and 0.1 nose should be used; 

M69: in 18 or E46 clusters. 


Operational conditions will determine the intervalometer setting, If practi- 


cable, the filling of the 4000 1b 1e's athall Ti same as that of the 500 1b GP's, 
v ey { 


s.% 4 iti 
WuUibs (Lit bi 
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*The M74, which is similar to the M69, is intended ultimately to replace the 
M69. If it should become available in sufficient numbers before the recom- 
mended program gets under way, the Air Forces may wish to substitute the N74 
for the M69 in these recommendations, 


3. Target Specifications, About 20 light-industrial Japanese targets should 
first be chogen and reserved for controlled attacks, They should be selected 
from the targets described in industrial target folios, should be quite similar 
in general construction, and each should be from 50 to 150 acres in area. In- 
dustrial-cluster targets, with light machine shops and assembly plants are recom 
mended. The targets should have about 40% of the building area under con- 
bustible roofs and should preferably be virgin. Targets composed of a few very 
large building (that is, buildings having fire divisions over 200,000 square 
feet in plan area) should preferably not be included in this program. 


4. Descriptions of attacks. 


(a) Attacks with large HE bombs, Three of the selected targets should be 
attacked with 4000 lb. LC bombs alone, The recommended ground density 
to strive for is 1 ton per acre. 


(b>) Attacks with medium HE bombs, Three of the selected targets should be 
attacked with 500 1b GP bombs alone. The recommended ground density 
to strive for is 1 ton per acre. 


(c) Mixed as; attacks, Five of the selected targets should be attacked 
by ndiaries together with 500 1b GP bombs, The recommended 
ground density to strive for is 0.5 ton per acre of the IB and 0,5 ton 


per acre of the HE. Each airplane should carry HE's and IB's in a 
fixed proportion, if this is operationally feasible. 


(d) Almost-pure IB attacks. Five of the selected targets should be attacked 
by incendiaries alone, except that each airplane should carry one 
500 1b GP bomb — primarily to help in the difficult tesk of identifying 


the incendiary bomb-fall. The recommended ground density of B's to 
strive for is 1 ton per acre. 


de So oe ater For a fruitful cross-comparison of the 
performance of two different types of bombs in two different attacks, it is 
important to have a close similarity not only in the targets but also in the 
operational conditions; for example, if visibility over the one target should 
differ much from that over the other, then, besides the bombing accuracy, the 


quality ef phetographs would vary also, and comparison would be difficult, 


Lama 


MH aH NN CeZa un 


a 


The attacks in the present program should therefore be as clesely coordinated 
as possible. The ideal plan would be to schedule one attack of each kind on the 
same day, and on targets in the same locality. Such a schedule, however, may be 
impracticable, and therefore we do not make it a part of our recommendation; but 
we do suggest that close coordination of the attacks — at least in pairs — 
be given careful consideration. 


Vi. IMPROVEMENTS IN WEAPON SELECTION.» os sams » 
The controlled attacks reqomnenied Hept. Sp4 Abtow considerable Light on 
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some of the most important points in weapon selection that are still in the con- 
troversial stage. 


Attacks of types (a) and (b) should make possible a comparison of the effects 
of ea medium weicht GP bomb and a large blast bomb on light industrial construc- 
tien — and also on domestic construction that is likely to be present in the tar- 
gets specified, In addition, any over-all differences between Japanese and 
European targets could be established by comparing the ratio of damage areas of 
the two bombs on Japanese construction with the corresponding ratio for the same 
bombs on European construction, 


These attacks should also provide a basis for estimating the blast intensity 
required for the destruction of Japanese installations; reasonably confident pre- 
dictions on the effects of T51-fuzed bombs and on their optimum size can then be 
made also, 


Attacks of types (b), (c) and (d) should shed much light on the vexing problem 
of optimum HE-IB loads fcr use on industrial targets. The currently available in- 
formation is inadequate for et least three reasons: it is meager; it does not 
cover the higher densities and the higher IB-to-HB ratios; and it comes mostly 
from ETO and say therefore be unsafe to apply to Japanese targets. 


Attacks of types (c) ani (4) should also elucidate in a realistic way the 
questions on the interaction between high-explosive and incendiary bombs, 


APPENDIX 


The number of unsettled issues in weapon selection is large, and the current 
disagreements among experts indicate not so much a bias but rather a genuine lack 
of definitive information. Among the more important questions — besides those 
listed in Section II — are questions concerning the fusing, including proximity 
fusing; the comperison of different high-explosive fillings; the relative ef- 
fectiveness of large and medium HE bombs, weight for weight, in causing spreading 
collapsein buildings; the effect of the detonation of one HE bomb in a building 
on the performance of the next HE bomb hitting the building; the comperison of 
medium and heavy GP bombs on heavy industrial buildings; the relative effective- 
ness of blash and ground-shock against heavy industrial buildings; the relative 
effectiveness per See load, of different incendiaries on various target 
types; the contribution o fire spread to total damage in Japanese targets; and, 
of course, the optimum combinations of bombs in mixed HE-IB loads. 


CMH aH nner Sec 


Some of these questions can best be decided by controlled attack, carefully 
planned to yield the maximum of useful conclusions without decreasing the 
immediate military value of the attacks themselves. Four types of controlled 
attacks of high priority were recommended in Section ¥. Certain other controlled 
attacks are advisable — some of them on fortifications and underground installa- 
tions, The list below refers to industrial and domestic targets and includes 
the recommendations of Section V, except that, for brevity, mixed HE-IB attacks 
are not listed, 


1. osive bombs on t industrial and domestic structures (controlled 
HE attacks should previde for comparison of bomb fillings): 


i. Medium bombs: 500 1b GP, fused 0,0] tail and 0.01 nose; 
soln | 
VOIP rary ae 
ewviri iui “ 
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Medium bombs: 500 1b GP, fused 0,01 tail, long-delay nose; 
Large blast bombs: 4000 1b LC fuzed non-delay tail, instantaneous nose; 


Very large blast bombs: the British 8000 lb HC bomb is probably the 
largest that can be carried without extensive modification; 


T5l-fuzed 4000 1b IC bombs, 


2. Incendiary bombs on industrial and domestic structures (HE merkers are needed 
in almost-pure IB attacks to establish bomb-fall)s 


i. AN-M50 4 1b magnesium bomb; 
ii, AN-M69 6 1b gasoline gel bomb; 
iii, W74 10 1b pyrotechnic gel bomb; 
iv. AN-M47 70 lb gasoline gel bomb; 
v. AN-M76 500 1b pyrotechnic gel bomb, 
3. High-explosive bombs on heavy industris] structures: 
i. 2000 lb GP bombs fused 0.01 tail, 0.8 nose (0,01 nose if svailable); 
ii. 2000 1b GP bombs fused 0.1 tail, 0,1 nose; 
iii. 500 1b GP bombs fused 0,01 tail, 0,01 nose, if available; 


00 lb GP bombs fuzed 0,1 tail, 0.1 nose. 
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21 February 1945. 


MEMORANDUM FOR DR. ROBERT L. STEARNS, CHIEF, OPERATIONS ANALYSIS DIVIS 


ION, 


Subject: Tests On Wiscellaneous Equipment To Be Conducted By AAF 


Board, 


1, Various developments in which the Twentieth Air Force has expres: 


interest et earlier dates are now before the AAP Boerd for tests, These sre: 


the absolute altimeters SCR-71¢ 4 and SCK-718 C for 


b. Computer an to be used in connection with drift 
Binations with altimeters SCR-713 A and SCR-7 


ceter- 


Ce Dropable redio-sonde developed h laboratory 


of Department of Meteorology at the 


2e According s Petersen, OC&R, Weather Division, all 
projects are set up wiority for board tests. [I took the 
up with Captein Beugh, Board Pr in Hq. AAF, end was told 
setting up of a priority etc. is not necessarily the last step in seeing that 
Speedy action is taken and that the reports really in the information 
desired, If the directives ere too gencral, the project officer not knowing 


all the background leading to the request to the B for tests, will 


an exhaustive, comprehensive, expensive study, which may take months and a 


natter 
that 


conduct 


bulky report will be the result. This is being done in order to make sure that 
all aspects of the particular development are covered « t the directive is 
being covered as completely es possible, However, in many cases a quick answer 
is desired to be able to get further action, The thing to do is to keep in 

close contact with the project officer and visit personally the Board when the 


tests are under way to get the most vital information in « hurry; hsve 


this 


consolidated into a guick advance report and let the full dress story wait 


for a later time, 


Je 28 What the Twentieth Air Force mostly interested in nos 


computer for the SCR-718, Some of the airplanes in the field are equi; 


: 


is the 


ped Fitna 


these altimeters and others will be soon, In order to calculate drifts this 


computer will be very helpful. A paper model hes been delivered for t 
This is a matter that could be done in s couple of weeks, 
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Memo to Stear 


be Equally important sre te tests on the dropable radio-sonde, 
Dr. Ference and his crew heve a working mo eady for tests, dur D 
Ference's visit in Washington during the last few days, [| have shown him 

all the data collected by the Navy in connection with their dropable radio- 
sonic buoy. There are certain mass production items on this equipment that 
can be completely lifted from this Navy development and bodily ingorporsted 
into the dropeble radio-sonde, such as the parachute and the antenna arrance- 


mente 


would sees desirabl : t from the Twentieth 
te the President of tne AAF Board expressine the interest in the 


above name tems, so that speedy action is assured. | aft 
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SUBJECT; Possible Improvement in Flak Sults 2 duly 45 
$8) i warters, Twentieth Air Force Comment Ne, 1 
Depu Ghief of Staff, Training, Maintenance & £-uipment 


FROU t =AG/AB, WAS Ameiostand And, Twentieth sir Force Wa Jenh/M4945 


» Telative to the possible use of 
is further mde te Comment fo, 2 fros this 


2, Air Technical Service Command has Subsitted the following comments 
relative to the proposed Suggestion: 


a Tt is the opinion of the Aluminun Campany of Amaica, which 
was contacted te ascertain the 


possibility of raking a high tenacity duralun 
inum wire, that sueb wire can be sanufactured providing it is heat treated. 


b Steel wire nesh embodied in aruor has been tested and found ine 
feriar to overlapping 24 st dural whieh is now being used, 


Chief of Grdnanee, has advised that that office } 
varlows types of wire nesh under investigation and test ever since as reguire- 


for body arner in this war; end to date sufficiently 
promiging resulte have not been obtained to 


warrant testing for qualificetion 
umder the specification now being used for such materials by the arny Air 


nm Pouml to be far bee 
approved specification, it appears that 
eluminun plates in Nylon flak suite for suci purposes is stich nore 
Teasible at the present tine, 


SOL 4. ROSENBLATT 
Colonel, dir Corps 
Assistant A-4, Twentieth dir Force 
Office, AC/a, Materiel & Services 
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Possible Improvement in Flak Suits 


te Asst. 6/5, ind, Twontic ir For 5 april 


Comment No, 


1 


Prom Chief of Steff, Twentieth Air Fore Pal /pal/T4730 


This Headquarters believes that the attached sencrandum contains 
considerable morit, It is desired that the seraramium be channeled 
nto @ proper agenay whereby tests can be conducted to detersine the 
practicability af the information contained, 


x P FI re 

Ss. P, FISHES 

Gelonel, Air Corps 
Deputy Chief of Staff 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


I 
U 
ec 
L 
A 
Ss 
S 
ys 
F 
I 
E 





THIS PAGE IS DECLASSIFIED IAW EO 13526 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THTS 


TS PACE IS UNCLASSIFIED 


S PAGE IS UNCLASSIFIED 


_ ee 


4 


Ho > 


z 4 
Si 
U 
& 
A 
s 
Ss 
I 
| 
Fy 
I | 
E } 
D 


i 
—o 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


i 
PAGE IS UNCLASSIFIED 


— nee 


ae : 
a 


ia urs 


A 
C 
E 
zy 
am 
Ss } 
U 
Al 
he 
L 
A 
Ss 


OTM rH HM 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


UmMH aH HNNP waa 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


i 
THIS PAGE IS UNCLASSIFIED ' 
\ <n 
SECRET 


' 7 7 
\KING;OF AN EXAOT COPY ( [HIS MESSAGE, AND THE TRANSMIS} OF THIS MESSAGE mW 
AL PLAIN TEXT ARE AUTHOR: ZED SUBJECT TD NORMAL PROCEDURE FOR THE SAFEGUARDING ie 
TARY INFORIATION 


11. PRMRSSONARY CLAIMS AGAINST EWEMY AIRORAFT: Following are deteils of encounters on 
preliminary claims of 5 destroyed, probably destroyed and 12 damaged, 


TABLE WO. 6 + DETAILS OF COMBAT = PRELIMINARY CLAIMS 
B=29's Distance E/A 
Birection Opened Broke Away or 
Ho. of Ba29'g and Level Fire Disintegrated 
Claim in Formation of Approach (Yards) (Yards) 
Jestroyed 4,90 
4 00 


3 
2 
5 
5 
5 
3 
3 


e 
VIVILVTe le Wa We 2 8 OO 


zs2a2eeseezaeanags 


Vi 


NEW ATRCRAFT AND ARMAMENT 


A. No new aircraft were reported, The new Japanese Navy Fighter Jack 11 which h 
previously encountered over Ouura was not reported on Mission No. 22. 


B. One B=29 reported that a Tojo seemed to have cuns firing from the extrene wing 


’ 
13. SUMMARY 


A. Air opposition rated weak to moderate with 21 of 36 B-29's attacked by enemy fight- 


ers. No 5-29's were lost or damaged due to enemy air action. Preliminary claims azainst 
enemy aircraft were 5 destroyed, |; probably destroyed and 12 damaged, 


5B. The enemy made 53 single and 13 coordinated attacks for a total of 93 individual 
encowiters, No attacks enroute to target areas. There were 63 encounters in the Primary 
Target area, 13 in the Secondary Target area and 17 spread out on the route home over China, 


C. For the second time since meeting major air opposition encounters from the right 
quarter were in the majority 41 percent of the total. Another change = 53 percent of the 
encounters were low, 
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Most of the bombs dropped by the USAAF in this war have been drapped 
from formations ranging in sise from 3 to 20 or more aircraft. There is 
a real need for a simple statement of. the inter-relation of pattern size 
and aiming error and how these govern, for formation bombing, the per 
cent of bombs which reach the target. If these relationships are made 

commanding officers of the bomberdment units it’will mater- 
ially assist them ih evaluating the performance of their commands and 
taking the necessary steps tc improve their bombing accuracy. More+ 
over, an understanding of these relationships is indispensable for the 
estimation of force requirements and for the preparation of a time 
schedule for a strategic bombardment program. 


To this end a: very simple chart (see Figure i) has been prepared 


a. The chart immediately reveals the improvement in the per 
of bombs placed within 1000 feet of.the aiming point which will 
from (a) a reduction in the. size. of the bomb pattern; (b) a 

ion in the aiming error of the bomb pattern; (c) any combination 
two factors. In consequence of this the: efforts.of the 
bardmant group may be, made in the direction wih is will bring about 
greatest improvement in the bombing... 


b. The umit commander may plot periodicaily-on the..chart the 
aiming error and*size of the bomb patterns made by his formations and 
ascertain whether or not the bombing technique is improving. Come 

rison may easily be made of the relative progress made by two or 
4ir Forees, Bomber Commands, Combat Wings, or Groups 


c. The chart, b idicating the per cent of bombs falling 
1000 feet of the Giming point for eny aver 
error,:may be used to guage the relative bon 


ions of various numbers and arrangements of aircraft. 
be weed to forecast the effect of altitude 


within 1000 feet of the aiming point 
pattern size and aiming error is known, 


CONFIDENTIAL 
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4000 J000 #000 Feet 
Length of Sguare fatterrn 


bsmss faliiag within /000 feet 


fiarfl Shows average per 

of A.P given size of patlern and acming error of patlera ceater 

For oallern 4 re f f ; 

fe Qic@rny AO~e SQUaATE in Shape Use side of Spgaare wW egual area 

= a 

lhe same curves and allached per cenlages apply fe- fhe per 
f of bombs placed within S500 feet of AP «uf the figures 

on belA fhe rerlica/ axis and fAe Aorczon/a/ eaxrs are divided by 2 


cen{ 
4 


a circle of given radius abeul 


Given the percent of Sombs Ai ag within 
f twice this radias 03 shown below 
60 


the AP the per ceat expected ina circle o} 
Per cenl fali: ng within S00 feel of AP 4§ 20 2§ 30 #0 $0 
Corresponding per coat mthin /000 ft 48 $9 68 76 87 P4¥ 97 
A 
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2000 3000 #000 Feet 


Length of Sguare Pattern 


Chart shews average per ceal of bamébs falling within /000 feet 
of A.P given size of patlern and aiming error of patlera center 


for vallerns aol square in shape use side of Speare egual sree 


The same curves and allached percentages app/ fa-~ the per 
of AP if the figures 


cent of bombs placed within FOO feel 
oa befA the verlica/axcs and fhe Aorizon/al/l axis are divided by ee 


Given the percent of bombs filling within a circle of given radius about 
the AP the percent expecled ina circle of lwice this radius 63 shown below 
Per cent falling within 500 feet of AP 1§ 20 2§ 30 40 $0 60 
Corresponding per cent within 1/000 Ff. *8 #%S9 68 76 87 #4 97 

Fro. 2 
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2000 J000 #000 Feet 
Length of Sguare Pattern 


Chart shews average per cent of bambs falling within 1000 feet 
of A.P given séxe of patlern and aiming error of patlera center 


for eallerns acl square in shape use side of sgaare of egual area 


The same curves and atlached percentages apply fo- the per 
ceal of bombs placed within SOO feet of AP tf the figures 
on both the rertica/ axis and the horizonfa/ axis are divided by 2. 


Given the percent of bombs filling within a circle of given radius abeut 
the AP the percent expected ina circle of twice this radius cs shown below. 
Per cent falling within $00 feet of AP 18 20 25 30 40 $0 60 
Correspoading per cent within 1000 ft. 98 S?9 68 76 87 94 97 
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immediately after release. A Tony pulled ahead of the formation turned and 
approached from 12 o'clock. «hen about 1500 yards from the formation, the firhi 
broke into an abrupt dive. Immediately arterward, a large patch of white smo 
with streamers, appeared in the sky at the exact spot where the Tony had t 

his dive. In the other instance, a ball of white smoke with streamers suddenly 
appeared inmediately astern of a Tony and se to have been cjected fron the 
tail of the fuselage. Tony had been :mcing > formation out of range on the 
right bean. 


C. wo observations were unusual in that the bombs appeared to explode 


wt attac 
fin Oscar approached from 5 
when about 1000 yards out, 
the projectile for a split second and 
red 


gunner op 


the attack, and % 
wore released. 
other 1 : 1 
jectory 1% 
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10. 
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no vessels he Tornosa ot 
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0 Creat. 
appearance of an object rather than a clou 
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Plane may have been 
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ajTeaye" Action 


lost attacks originated high sron the frontal avarter. 


Eneny opened fire in 50 percent of encounters. 
t% temo of the attacks. luch of the firing on both 


Forty percent of enemy 
Liost breakaways ended in dives. 


No particular formation position singled out for attack. 


Only 1 coordinated attack. 


Nine aerial bombing attacks Bonbs wore 


Two air~to-air rocket attacks 


Two instances of possible rom C ol rockets 


Vory little evasive action by 5~29's 


n OJ mel 'Se 
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SECRET 


THIS PAGE IS HEADQUARTERS TWENTIETH AIR FORCE 


Washington D. C. 
PRACTICE MISSION REPORT OF THE XXI BOMBER COMMAND 


27 OCTOBER 191i) 


Targets: Dublon Island, truk 
Take-off: From Saip 


Time of attacks 272350 - 272358 East Longitude Time 
(2714502 = 2714582) 


Aircrafts Airborne 18 


Total Bombing 14 
Barly Returns k 


Missing: None 


Casualties: None (1 CFC gummer badly crt on head when blister 
blew out) 


Bomb Loads 20 = 500 lb. GP per aircraft 

Tactics: Daylight visual banbing in formation from 25,000 feet. 
Weathers Sxcellent visibility 

Fighter Opresition: wil 


Flake Moderate, accurate but 5,000 fest below formation 


P 
A 
G 
E 


Fighter Susports None 
Claims: None 


Resultss Good to Poor by visual coservation. 


nur 


Misc.t Sone possible fuel fires by visual observation. Two 

a oe single engine fighters seen over target, probable 
Zeke's. Three very small ships seen off Dublon 
Islend shore. Approximately 7 small ships in harbor, 
seme probably flak ships. 


Lo] 


As of 1500, 28 October 19h) 


UMrH WHHNPr 
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fi 


Primary - 
Secondary - Port of Takes 
Tertiary ~ Coastal Ports in 
Last Resort ~ Hengyang 


Take-off: 


Time of Attack: 


Secondary Tergst 1322 to 1327 Japanese Time (04222 to 0h272Z) 


Airborne 

Total Bombing 
*Zinansho 
Other Target 

Karly Returns 


Aircrafts 


Einansho Airdrome 


py) 


China «a 


Fran Chengtn Bases 0657 to 0736 China Tins 


Qver Primary Target 13512 to 1314 Japanese Timea (64,127 to 


4) 


4}, 
aes 


6 


+ First formation bombed sccumlary target (Takao) which was 


CAVE because at that time 


(Binansho), Second and third formations which bombed pr 


"ge clouds obscured prissry 


found coverage thars hed diminished to 2/16 to 5/10 ana 25 


wiles visibility. 


Tine « 
aa bat reported heading 
Losses: 1 missing 


‘er 
2.0 +68% 


Total Barb Tons Dropped: 
Tectics: 


Weather: Primary Target =< CAVU to 7/10 


Ail aircraft but one r 


Daylight visual bosbing at alt 


to >/ 


eturmmed ty 09562. 1 
or Suichran. 


Aprrorinmately 1:7 


situde of 24,000 feat 


depending on position af hi 


Secomlary Target - CAYU 


Enesy Opposition: Fighter Opposition: Frimary Target ~ loderate 

a Secondary Tareet -— Considerable 
Phospherus bombing 

Prizary Targst = Meager sixi in 
secondary Target - Heapcr to moder 
amd accurats. 


nope eaZc 


Observations: Five bizh 


guaably; at 


altitude balisons at 


nat ene your 7 wy 
primsry out ant 


as to location. 


Me ae 


Jef ini 


Cleims 3 


Destrayed 
Probably Destroyed 
Damaged 


fot reported yet. 


~ 
; 
es 


igor ta: 
Misc.: 1 heavy cruiser am? 10 az2)l merchant vessels visually sighted in Anoy 
i Harbor et 13002. 


This repert is an yet fragmentary, ami is oot to be used for official 
records as it is subject to change. 


Report as of 1700 ~ 17 October 


Remarics 2 


LAURES MWORSTAD 
Brigadier General, U. S. Aruy 
Chie? of Staff 
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encounters occurred in the tianking srea on 
Yeteils of sll encounters ea shown in Teble 
number of encounters, type fignter, time end 
TATL: GO. SThILS OF TNCOUNTERS 


UL 


EXCOUKT:RS TYP Z/a 


tw 


Primary Target 


w 


a) 


MPM N Ae Ot 


voocoe 
4 Stggagqge 


or ty 


Ti bd bed bet CH 


Nanking frea 


2 
2 
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2 
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ct hy 
CA @D DP che 
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re was no 
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Uowever, 


4 al 9 
4 position 
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closed to 400, and broke in a dive. 
pressei the attack to 100, at 
knocked pieces off the fighter and 
apparently intended to zoom from 
hit, appearei to dive directly 

as it passed und eath. 

tail, ani was completely 


ern 


3. Some of the coordina 

typical attack of this kind, a 
bombs from 150 yards above 

ft. 

Tony 


te 
Tony 
400 


followed f 
engine was 


on the cripple ry 


rom 


3 


H. AERIAL BO 
1 Ten of 
were coordinated. 
fighters dropped 

bombs. Both dive 
All bombs used were of 
ported, no damage was effecte 
white smoke without damaze. 

release from the fighter indicating 
in some atancus. Bombs 
tracting from bombing 

cence 


the 
the 

All 

bombs 


14 aerial b 
the latte 
hile 


in 


the 
PS 


° 
A 
i 
burst 
burst 
rst, 


that release was not 
bombing encount 


AERIAL ROCKET ATTACK: 


i ly 
aneously 


l dhat 


468th Group. The 


5 MAKING 


which 


ombi. 
2r were 2-plan 


2d by the bombinr 


UHIIT GD 
ECRET 
The second Tony held fire to 


to burst into flames f 

i go over the B-29, but er being 
ng the wing by onl few feet 
e vas in flames from nose to 


j attacks employed phosphorous bomb: 
come in from 1 o'clock ch, 
yards out, after he pulled 
the B-29's wing tips. most imme 
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closed to 400, and broke in 4 
pressei the attack to 100, at 
knocked pieces off the fighter a 
apparently intended to zoom from : 
hit, appearei to dive directly at t m 


as it passed underneath. The fighter by this 
tail, ani was completely out of control. 


The second Tony held fire to 400 yaras, 

fire from the upper forvari turret 

nh ause? to buret into flames The Tony 
i i i B-29, but aEEer being 
issing wing by only a few feet 

t in flames from nose to 


3. Some of the coordinatei attacks employed phosphorous bombs. In a 
typical attack of this kind, a Tony ceme in from 1 o'clock high, dropped 2 srall 
from 159 vards above and 400 yards out, after bs ich he pulled up ani to his 
The bombs exploded just off the B-29's almost immeiiately another 
followed from 1 o'clock hieh, fir ing steadi 800 to 400 yards. The number 
engine was hit end the prop had immediately concentrated 
the cripple until another B-29 istance, 


H. ARIAL BOMBING ATTACKS: 


1. Ten of the ae aeri ing attacks 
were coordinated, All the latter were 


were single-plane attacks, and 4 


2-plane attecks, and in 2 instances both 
fighters dropped bombs + hile in the other 2 only 1 of the enery planes gs ee 
bombs. Both dive bombing tactics and release while in level flight were employe 

All bombs used were of the phosphorous type. Although many near misses were re- 
ported, no damage was effected by the bombing. One B-29 flew through a steamer of 
white smoke without damage. A tendency was noted for the bomb to explode soon after 
release from the fighter ‘ind4 cating that the time — setting may have been 
in some instances, Bombs often rere droppei 
tracting attention from bombing attacks by 
extremely large phosphorous aaees was noted at. 
the size of an A/A burst, ani x than 
believed rd rpaeaee Was ae made 

of aerial ng encount 


The familiar tactics 


nrHmy 


AERIAL ROCKET ATTACK: 
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1000 yards 2 Zeke at 5 2 f g eased wha 
c 2 rhters 
from under 


Two Zekes 


ne 


i—| 


the 
lbous some- 
forward on 


UMKYH MPH nunPr 


IS MAKING OF AN PROHIBITED 





THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 





HIBITES 


K. NEW TACTICS: 


| 


fighters as they approached ou 
tracking by our gunners extreme 


turn used by enemy 
manuever and make 


Many cases 
EVASIVE ACTION: 


1. The leade to bare the bally sune 


ac rm agein sely pressed attacks from the frontal 


ure 
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Y AIRCRAFT MARKINGS: 
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THE MAKING OF AY <\ACT COPY OF THIS MESSAGE IS PXudIBITED 
SECRET 
AIRCRAFT COLO MARKINGS 


Tojo Yellow wing tips 
Tojo Striped. 
Tojo Silver and red ball on wings and fu e 
Tojo OD 
Tony Red and yellor stripes 
Tony Silver 
Tony Silver 
Tony Dark OD 
Tony Dark OD 
Tony Dark Green Red disc 
Zeke Slate 
Zeke Gray 
Zeke Black & 
Silver 
Zeke Orange s 
Zeke Crange strir 
Zeke Silver Red spinner 
Oscar Camouflaged 
Oscar 
Oscar White stripes on f 
Nick 
Nick 
New T/E 


Distribution: 
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sEtcek 
THR MAKING OF AN “XACT COPY OF THIS MESSAGE, AND THE TRANSMISSIO. JF THIS MESSAGE 1D 
LITERAL PLAIN TEXT ARE AUTHORIZED SUBJECT TO NORMAL PROCEDURE FOR THE SA 3 0 
MILITARY INFORMATION 


TABLE WO. 1 - DETAIL 
LOCATION NO, OF EXCOUNTERS r 


Primary Target 
( Ooruxra) 


c 


iegrees 20'N- 
> degrees 00! 


“2, 


.SETSsss 


116 degrees 45'E 


eh 
x 


mr ct 


legrees 20'H~ 


0 degrees 00'S 


DUM H WHY 
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THE MAKING OF AN EXACT COPY OF THIS MESSAGE, AND THE TRANSMIS‘ OF THIS MESSAGE IN 
LITRRAL PLAIN TSKT ARE AUTHORIZED SUBJECT TO NORMAL PROCEDURE FUR THE SAFEGUARDING OF 
MILITARY INFORMATION 


A. ‘counters originating from the Right Quarter ware in the Majority, li percent, 
for the second time since B-29's have been meeting major eir opposition, The first occa- 
sion was on Mission No, 18 when encounters from the Right Quarter were 52 percent of total 
encounters. Of the remainder on Mission No, 22, 22 percent came from the tear Quarter, 
18 percent from the Left Quarter, and 19 percent came from the Frontal Quarter, It is 
interesting to note that the Frontal uarter which, except for Mission No. 18, has been 
consistently high in percentages over other quarters since Mission No. 7 dropped into 
third place on Mission No. 22 Itisa decided change but does not necessarily denote a 
jefinite chance in tectics inasmuch as 3 of the 53 13 coordinated attacks were largely 
responsible for the shift, accounting for 20 individual attacks (21 1/2 percent of the 
total encounters) from the 3 o'clock position, 


B. As to level of approach, smother interesting chm ce was noted in the predominaice 
of low attacks = 53 percent. High approaches were 39 percent, and level approaches were 
percent, The coordinated attacks mentioned in the preceding paragraph were largely 
responsible for this change, too, as the level of approach for all 2% attacks was low. 


sumaary of direction ani levels of approach for all encounters is shown 4 
2 and No. 3 


TN 


4 4n 2 


A. Japenese pilots opmed fire in 60 of the 93 encounters (64 percent) and in 38 o 
the GO at ranges under 1000 yards (63 percent), [29's opened fire in 33 of the 93 en- 
counters (95 percent), A higher percentage of fire than on any recent mission. It my ve 
noted regardless of the high percentage of B=29 fire, the enemy percentages for fire were 
about normal in comparison with recent missions, A contributing factor may have been the 
vendency of B-29's on thie mission to open fire at shorter ranges than usual, An exanin- 
ation of lable No. 4 indicates that B29 fire at ranges of 1000 yards and over was only 
30 percent, compared to Missions No, 21 (34 percent) lo. 19 (59 percent) and No, 15 (42 
percent), The percentage of B-2? fire in the 500 to 799 yard bracked (3h percent) was 

igher than on Missions No, 21, 19 and 15, Table No. 4 shows comparative percentages at 
various ranges, 
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LITERAN PLAT 


WILITA 


p Sees. 


A. Japanese pilots a a curious lack of aggressiveness on Mission No. 231i 
ongenes to previous missions, th only 17 of the 93 encounters (18 percent) —— 
distances under 250 yards. ‘This psn. to Missions No. 21 (45 percent), Wo. 19 | 
cent), No. 18 (53 percent), No. 17 (33 percent) and No, 16 (53 percent), Only one “in 
atance was reported of an enemy pilot flying through ea formation. As to pilot sbili 
reluctance on the part of the Japanese pilots te press their attacks c losely, 
the fact that no B-29's were reported damaged due to enemy air action, may be taker 


lication that the enemy pilots were not up to tieir usual standards for Omura. 


pressed 


A. Aerial bombs, principally of the phosphorous type, € 
encountere (11 percent of total encounters) but caused no damage to any 
mugual tactics were reported although aerial bombing attacks were eco untered in al 
areas wiere 5~29's mot air opposition. 
‘ 


} An in teresting | coordinated attack in wiich serial bombs were ised sas 


by a 3 plane formation of B=29's — over Shangnai at 20,000 feat, with 

6 o'clock, Three Oscars were sichted at 2000 yards aporoaching in line astern from 12 
o'clock high, The lead B-29 uu fire at 1200 yards. The Oscars returned the fire at 
1000 yards and kept coming in, Hach Oscar, as he cleared the top of ths fornati on by 
about 100 feet, dropped a phosphorous bomb, then staying on course, headed direc tl) 

the gum, No B=29's were reported damaged nor were any claims made against the Sscers, 


* 


GCG. One B=29 reported an attack with phosphorous type bombs in which mds 
ploded about 400 feet above a formation, with streamers spreading out to cover 
The crew of the airplane reporting the atteck stated “iat its left wing was hit 


streamers but the embers slid off inflicting no damage. 
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MILITARY DIPORMATION 


“ABLE WO. & = DISTANCES OPS) FIRE 
ENEMY IRE 
Distance (Yards) fo. of attacks Percent Ho. 
7 





500 to 7 G 13 wy 
800 to 999 2 a3 25 
1000 & Over 22 oT, 0 

TOTAL 66 100 3 x 
lk. AGGRESSIVENESS OF ENEMY ATPACKS TO? ILITY 


A, Japanese pilots exiibited a curious lack of aggressiveness on Mission No. 23 i 
comparison to previous missions, with only 17 of the 93 encounters (18 percent) pressed to 
distances under 250 yards, ‘This compares to Missions No. 21 (i5 percent), Ho. 19 (52 per- 
cent), No. 18 (53 percent), No. 17 (38 pereent) and No, 16 (53 percent). Only one in- 
stance was reported of an enemy pilot flying through a formation. As to pilot ability, the 
reluctance on the part of the Japanese pilots to press their attacks closely, combined wit 


| 





the fact that no Be29's were reported damaged due to enemy air action, may be taken as 
indication that the enemy pilots were not up to tieir usual standards for Omura, 








° istances to which enemy attacks are shown in Table No. >. 

A 0. 5 = DISTANCE RESSED 

Distance (Yaris) lo,.of encounters Percent 

1000 & Over pal 

600 to 999 Ld 

500 to 799 x 

250 to k& 2k, 

0 to 2h9 
~ TA 
5. Am BOMBS 





A. Aerial bombs, principally of the phosphorous type, were reported employed in 
encounters (11 percent of total encounters) but caused no damage to any 3-27. No new 
mugual tactics were reported although aerial bombing attacks were encountered in all 
areas where 3~29's mot air opposition, 


}, An interesting coordinated attack in which aerial bombs were used was 
by @ 3 plame formation of B=-2)'s flying over Shanghai at 20,000 feet, with the 
o'clock, Three Oscars were sichted at 2000 yards approaching in line asters 


o'eleck high, The lead B~29 opened fire at 1200 yards. The Oscars returned the fire 
1000 yards and kept coming in, Bach Oscar, as he cleared the top of the formation b 





a 





about 100 feet, dropped a phosphorous bomb, then staying on course, headed directly into 


e em, Ne B=29's were reported damaged nor were any claims made against the oscars. 


Cc. One B29 reported an attack with phosphorous type bombs in which ? bombs e 
ploded about 100 feet above a formation, with streamers spreading out to cover te 
The crew of the airplane reporting the attack stated that its left wing was hit 
streaners but the embers slid off inflicting no damage. 
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THE MAKING OF AN EXACT COPY OF THIS MESSAGE, AND THE TRANSMISSIV.. IF THIS MESSAGE 
LITERAL PLAIN TEXT ARE AUTHORIZED SUBJECT TO NORMAL PROCEDURE FOR Ti SAPEGUARDDD 
MILITARY INFORMATION 


D. An "Incendiary Cluster Bomb" was dropped by an unidentified enemy aircraft about 
1000 yards in front and 200 feet above a formation. The bomb exploded, scattering mat wes 
described as 6 inch squsres of flat metal over a 200 foot area. The attack was made on & 
formation of 3 B~29's about 35 miles south of Wanking, as they were returning from 
hai, the Secondary Target, at 16,000 feet. 


6, ROCKETS No rockets attacks were reported. 


A. Thirteen i attacks, employing 29 may aircraft were reported. They 
accounted for lO indi we total, The majority of attacks 
were executed by ns of 2 enemy aircraft, but several were also reported in which 3 an 

re employed. In one attack, in which 4 enemy aircraft came in from 10 o'clock i 
out of the sun, it s thought that two additional enemy plsnes were used as decoys. 
two stayed out of ranz 7 and & o'clock while the others pressed their attack, 


3. Five of th coordin: attacks were executed with low approaches whic 
souswiat out of the inary his type attack, Two typical examples follow: 


The B29 was t leader of "D" Flight, flying in @ spread out 10 plane formation 
on its return flight from the target area, at 15,000 feet. Two Tonys were sighted at 2000 
yards, lows; one coming in from 11 o'clock just a few seconds ahead of the other, ach Tf 
in hig pursuit curved opened fire at 1000 yards, closed to 500 yards, then broke away un 
the formation, The 5-29 opened fire at yards and claimed damage on the 2 -~S'clock. 
appeared like a well timed attack with the Tony at 11 o'clock and the otner from 1 o'cl 
It appeared like a timed attack with the Tony at 11 o'clock just a few seconds ahead 
other, Each Tony in his pursuit curved opened fire at 1000 yards, closed te 500 yards 
oroke away under the formation. fhe B-29 opened fire at 800 yards and claimed damage 
the 51 o'clock Tony. The other was hot hit. No damage was reported to the B=29,. 


nore rZca 


(2) Four Tojos executed approximgtely 15 attacks in a chow line maneuver, but with a 
slight variation - a low approach instead of the usual high. The attacks were directed 
principally against a Be29 flying in No. 3 position of a 3 plane formation. Sach Tego nade 
3 to & individwal passes in such rapid succession that it was impossible to keep an accurate 
count and the total of 15 attacks was an estimate, Approaches were fron 3 o'clock low, and 
the first enemy aircraft was sighted at 1200 yards, ~153 @fter each Tony banked in to attack 
the enemy pilot opened fire at 900 yards, contimued on to 400 yards, and claimed ldstroye 

1 probably destroyei. No damage was reported to the B-29, Note: On Mission No. 18 
igkok) a single Tojo attacked the low B~29 in a 12 plane formation, using a familiar 
od of approach. Refer to Section 5, Paragraph B of Enemy Tactics Report, Mission No, 1b. 


LAMMINGS None; nor were any attempta reported, 


Ps 1ZAKAWAYS: Dives, as usual, predominated to a marked degree, with some preceded bj 
fast half-rolls, A number of peel-offs were reported. Sone instances were reported in wil 
emy aircraft climbed into the sun after completing their attacks. 


EVASIVE ACTION: One group reported their wing airplanes uncovered guns to meet attaccs 
hanging from high to low position when necessary. Others reported that their pilcts 
; nosed their airplanes down in short dives or increased the indicated air speed. 
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1 BOMBARDMENT SQUADRON 
Tight semis Officer 
APO 220 


Iu/sbe 
29 August 1944 


Report on Interrogation of Crew of B-29 Aireraft Number 42-6332. 
Intelligence Officer, 46£nd Bombardment Group, APO 229, 


1. The following is a report of the interrogation of the crew of B-29 
aircraft Number 42-6332 of this Squadron which made a crash landing in Chinese 
territozy on 21 August 1944 following a night mission to Yawata, Japan. Prior 
to the crash landing eight members of the crew bailed out of the aircraft 
Personnel of the crew was as follows: 


Captain WILLIAM L. SANFORD, 0-420646, Pilot. 
lst Lieut. J. H. McCOLLUM, 0-808436, Co-pilot; 
2nd Lieut, R. C. HOLLY, 0-741522, Navigator. 
Lieut. L, FLOWERS, 0-739547, Bombardier, 
Lieut. L. W. KRAKE, 0-860942, Flicht Engineer. 
Morrissey, 32639889, Rada> Operator. 
Thompson, 37141802, Radio Operator. 
Kelly, 31271407, crc Operator. 
Wheeler, 6939767, Left Gunner. 
Bowers, 16028154, Right Gunner. 
B. O'Donnell, 707044, Tail Gunner, 


2. Aircraft Number 332 took off from A-5 at 1019Z, 20 August, for 
Yawata, Japan. After lesving the China coast Captain Sanford began looking 
for Saishu Island, the teat turning point before the I.P, When the E.T.4. for 
Saishu Island was up there was no sign of the island either visually or on the 
radar scope sO Captain Sanford asked the Navigator for a position ges turned 
on the course for Iki Island, the I.P. The Navigator reported that he thought 
the aircraft was about 20-30 miles south of course. When the tend 
Island was up Captain Sanford turned on a course of 1 Ms True until 
reached, whereupon he made a P , he left. Afte 
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cr 
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without 
had been dropped 
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Ms Fusan, Serene Soon € mbs away” the aircraft was over 
water again on course of 2 i 1 orde nserve gaSOline power was 
reduced aS soon as the mb& we droppe The China coast was reached at 
20282. The radar equipn e ve a few minutes earlier, Soon 
after crossing the jinatiing Captair anford went on instruments and flew blind 
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for approximately three hours. During this ti I Operator was not 
able to pick up anything on his set due to 3 i rence, When the 
aircraft finally broke into the clear the Radio Operat contacted a-l and 
requested a QDM, which was received about five minutes later, At 23407, Captain 
Sanford checked with the Flight Engineer, who reported that there were 1,150 
gallons of gasoline remaining in the enough for three hours' flying 
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